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* veling & Porter, Ltd., 
Rocugsrer, Kent, 
and 72, Cannon Street, Lonpon. 

STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. peor rel 
CEMENT-MAKING MACHINERY. 


A. G. Munford Le 


CULVER STREET WORKS, COLCHESTER. 

On ADMIRALTY AND War Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Advertisement, page 24. 

PATENT WATER-TUBE BOILERS, 
ACTOMATIC FEED REGULATORS, 
_And Auxiliary yee | as supplied to the 

ty. 





Od 2179 


(\ranes, .—Electric, Steam, 
HYDRAULIO and HAND. 


of all ¢ eee a 
GEORGE “RUS ELL :‘& OCO., Lrp., 
Motherwell, near Glasgow. 4986 


STEEL TANKS, PIPES, GASHOLDERS, &c. 


Pihos. Pig Piggott-&Co,, Limited, 
BIRMINGHAM. 
See Advertisement last week, page 79: 


Plenty and Seon, 


Lamirsp. 
MARINE ENGINEERS, &e. 


Newsvrr, Exeianp. 9983, 


achine Tools in Stock :— 


Vertical gy ava admit ae, i 
and- 36 in diamet : HINES. 
10}4n. centre Special ‘Shatting LATHE. 
hand PLANER, 25 ft. an ee 
JAMES SPENCER & O0., Lro., 4360 
© nhmaber Iron: Works; Halewood:, Manchester. 


Yank Locomotives:|F 
re Np vt al to 
Specification or’ ip ea: 


Main Line 
BR & W. HAWTHORN, LESLIE &.00., Lap., 
ENGINEERS, NEWCASTLE-ON-TYNR, 4988 


New ‘Colbourn “High: Duty 
SHELL DRILLING MACHINES. 


LATHES’ Vertical BORING and TURNING 
: &e. 
? 




















JOHN MACNAB, Mary Sraugr, Hyrps. 
Tel. No,: 78 Hyde. 4629 


P. & W. “MacLellan, Limited, 


OLUTHA WORKS, GLASGOW. 
MANUPACTURERS OF 
RAILWAY CABRIAGES AND WAGONS, 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Guascow. 00 8547 
Registered Office : 108A, Cannon St., London, E.O 


Filler, Horsey, Sons & Cassell, 
‘SPECIALISTS’ 
SALE ped v ALU ATION 
PLANT AND at ‘HINERY 








nd - Od 8547 
ENG IXEERING: WORKS. 


BILLITER SQUARE, LONDON, EC. 


{ nvineible (j2xge (j lasses. 
‘BUTTERWORTH BROS., Ltd., 

Newton Heath Glass Works, 

Manchester... .« 








Od 9753 


rrow & Co., tase 


a 
¥ SHIPBUILDERS AND ENGINEERS, 


Exceptional Shallow Draught. 


ELS PROPELLED BY STEAM 
Turbines or 


“| Internal Combustion Engines. 


(\ampbells & Hee, L 4: 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3ft. diam. 


Od 8759 





DOLPHIN FOUNDRY, LEEDS. 4547 


yee. Y achts, Launches, or Barges, 


Built complete with Steam, Oil or Petrol 
Motors ; or Machinery supplied. Od 3551 
VOSPER & OO., Lrov., Broap Srreet, PorrsmourTs. 


MULTITUBULAR AND 
ochran CROSS-TUBE TYPES, 


Boilers. 
See page 89, last week. 5020 


Qi Free! et 


_ 








SYSTEMS { Ain, 


FOR BOILERS OF ALL TYPES. 
Kermodes Limited, 
35, Tum Terie, Das So LIVERPOOL ; 


an 
109, Fexcuvrcnu Street, Lonpox. 
NAVAL OUTF ITS A SPECIALTY. 


4078 


ocomotive Tank Engines 
desighed and constructed b 
MANNING, Bas ae AND ‘COMPANY, TaMITED, 


ine Works, Leeds. 
See their Miusteated vertisement page 85, last week. 


R. Y. Pickering:& Co., Ltd. 


(ESTABLISHED 1864. 

BUILDERS of RAILWAY CARRIAGES & WAGONS. 
MAKERS of WHEELS and AXLES ofall kinds. 
RAILWAY WAGONS FOR HIRE. 

Ohief Works and Offices : 
WISHAW, near GLASGOW. 
Lendon Office : 
8, Vicrornta Srauet, Wesruinersr, 8. W. 


achine and Engineering 
WORK of all description undertaken for Manu- 
yt om Sones Awa & RUSSELL, 
era’ — 
sae ENT AGT.—Hosoen 


CT.—Rosser & Russei,, Ltd., 
are prepared to undertake the man articles 


ufacture of 
at present made abroad, aod will be pleased to hear 
from firms desiring such work executed. 9211 


Ts 200 KW. Westinghouse 


pects mano cotter and EXOITERS 
errs D.C, 275 KW. SETS, 500. volts. 














4576 


Jona Bellamy, Limited, 


MILLWALL, LONDON, E. 
GENERAL CONSTRUCTIONAL ENGINEERS. 1216 


Boilers, Tanks& Mooring Buoys 

Sruis, Perro. Tayxs, Am Recervers, Sree. 

Crurmnrys, Riverrep Stream and VENTILATING PiPss, 
_|Horrars, SPECIAL Work, Repatrs. OF ALL Kuvps, 


bes, Iron and Steel. 
Edwin Lewis & Sons, “” 
_148, Cannon St, ec. Wolverhampton. 


ubes and ittin 8, 
i ; nila 


G tewarts and Lovas, [4 








Glasgow and Birmingham. 


tte 


See Advertisement page 50. 


roved Hi 


ech didtn DISO 


4990 


ou Pressure 
LOBE cot aces 








other 


and pressures. 
John Thompson, 
WOLVERHAMPTO. 4850 


Tus GLascow KOLLING STOCK AND PLANT Works 


Ht. Nelson - & -Co., Litd., 


=umeinin on of rt! yeep ae CABRIAGES, , WAGONS, 





Makers of WHEELS and Axes, Ramway PLANT, 
Foreme, Smiru 7, ae Tron axo Brass Casrixes. 


Office and Chief wea: Motherwell. 
Cardiff Office: Gordon 1, Queen Street. 
14, Leaden 


London Office : ary ay 
See Illustrated Advt. in Od 3882 


< wg to 


achined Parts. — Tools, 
GAUGES, for Primer Bodies, &c. Instrumen} 
Making. 
WELL-EQUIPPED WORKSHOP 
OPEN FOR ORDERS. - 
for Tools for Government work. 
PROMPT DELIVERY GUARANTEED. 
Estimates given. 
Inspection invited by— : 
A. LEONARD & OO., 
Engineers and Toolmakers, 
Hampton Road, West Croydon. 


Dredging Plant 


OF ALL DESCRIPTIONS. 
FLOATING ORANES. SOAK, BUNKERING 


4650 
ere onrad, month 
IARS 
0-41, New Broap St., LONDON, E.0. 
See half-page Advertisement, last and next week. 


D 465 





volts, 334 r.p.m. ~ 

A.C. MOTORS, New, Four 10 HP.; One 5 HP. 500 

volts ; One 35 HP. 600 volts. Three phase, 50 periods. 
JENNINGS, 

[the | Glasgow. Railway 

Enginee Compan 

gine aang SOmpany, 


West Walls, Newcastle-on-Tyne. 
London hon Victoria Street, 8.W. 





Heonomic ’ 


-Multitubular 


LERS ew. ; 
Que gt onda > et fon, 15010. w.p. 


Sit. Gin. ,, x1 
One 8ft. Oin. ” ‘> 


pagayaih.’ » * 14ft. 


Lot di 
x 11 “3 ieolb.: ” 
ourtace, high Beha ak of ‘space. 


(ne Powerful Economic 
“hee Ba 6in. Gi in, lng. eta for 1001 


Works, eotvesteenppen: 


MANUFACTURERS OF “: 
RAILWAY CARRIAGE, WAGON AND ‘TRAMWAY 
WHEELS & AXLES. 
CABRIAGE & WAGON St ore” also 
OAST-STEEL AX 


c 


5055 


» 





THE WELL-KNOWN 


a Fine Re Moding Gand, | Sac 


TRON, BRASS, ALUMINIUM. 


“Mansfield Sand Co,, Ltd., 





MANSFIELD, NOTTS. 3854 





Mechanics and Metals 


National Bank 


OF THE CITY OF NEW YORK. 
EsTaBlisHEeD 1810, 


OAPITAL (Fully Paid) ~~ -  «- si = :s« 86,000,000 
SURPLUS & UNDIVIDED PROFITS $9,000,000 


This Bank receives Accounts of Banke, Bankers, 
mse ne Firms - Individuals on ye 4 
a 8 us to its depositors every facili 

¢ with presen it and conservative banking 
CORRESPONDENCE USVITED. 
FOREIGN DEPARTMENT. 





les Limitwae 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 
EVAPORATORS, Row’'sa 
HEATERS, PATENTS. 
AS KETTLES. } 
Merrill's Patent TWIN STRAINERS for Pump Suctions 
SYPHONIA STEAM TRAPS. REDUCING VALVES 
-class GUNMETAL STEAM FITTINGS. 
____ WATER SOFTENING and FILTERING. 4924 


Y arrow Patent 


ee -Tube Boilers. 


MEssrs. 0O., UNDERTAKE 
PRESSING on MACHINING of the various 
of Yarrow Boilers, guch as the Steam 

Poc and Superheaters 


for British and 
Firms not having the necessary facilities. 


YARROW & CO., Lrp., SoorsToun, a 
RAILWAY CARRIAGES, ELECTRIO 


He Nelson & (oT 1 


Tun Guascow Rowe Groce xp Puawe Wonss, 
Morr’ 


Maylor & (jhallen, Ltd., 


BIRMINGHAM. 8195, 
Presses for Sheet Metal - 
See Advertisement, Jan. 1“, page 55. 


PRODUOTS. 
ws} \Vfatthew Paul & Co L* 


Lavexrorn Worxs, Dumbarton, 4635 | 
See Full Page Advt. page 52, Jan. 14. 


He. Wrightson " & + 
' LIMITED. 


See Advertisement page 36, Jan. 2, 2402 
(58 and Oil ‘Firéd Furnaces. 


| MOROMBTAR ¥ MANUFACTURING 00, 42 Lap., 
us St,, Astros, BraMINcHAM. 


Ree ABvers ‘page’ 44,.. Jan.,28; 


Petier Ov beac 


Manufactured by 
PETTERS Liutrav, Engineers, Yeovil. 


comotives in Stéck.— 


° 
Ls way ge ye ge ee 
an pany ew 


yt 
ater 























a and eo Machine 
Consult us. The Best and the Chisspest.” 
Som aa sear Sati 





_ OHANTIERS & ATELIERS 7 
ugustin - Normand 


67, rue de Perrey—LE HAVRE 
(France). 
—_—_— 3890 
Destroyers, Yachts and 
Tinta ea pice ner 
NORMAND’S Patent Water-tube Coal or Oil 
: Heating. Diesel ey > : 


Rubber 


Packings  “Beistone”, 





MANUFACTURERS 


GUTTA PERCHA & RUBBER, LIMITED,” 
Toronto Canada. 


Qentrifugals. 


Pott, (iassels & PV illiamson, 
MOTHERWELL, SOOTLAND. 


4520 





4731 
See half-page Advertisement page 62, Jan. 23. 
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ENGINEERING. 





[ Fes. 4, 1916. 





[the Manchester Steam Users’ 
ASSOCIATION. 
For the Prevention of Steam Boiler a re mg and for 
the Attainment of Economy in theApplication of Steam. 
9, Mount ESTER, 
Ohiet Rogineer © E. STROMEYER, M.L.O.E. 
Founded 1854 ty Sir W. a 
Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Com eee Deeenepeae’ 
a. paid in - ot ions. Engines and 
lers inspected during 


Patents AND Desiens Act, 1907. 


° . ~s 

N otice is Hereby Given that 

coe Kingdom:  ongar “>> x, aos tér 1, 
Budapest, Kingdom of Hungary, Hungary, 
seeka leave to amend the Specification left in connec- 
tion with the Sj tor Letters Patent No. 
18067, of 1914. for ** Improvements in Fuel Pumps for 
Internal Combustion ngines.” 

Particulars of the proposed Amendment were set 
forth in the JWustrated Oficial Journal (Patents), 
issued on the 2nd February, 1916. 

Any person or persons may give notice of opposition 
to the Amendment by leavi: Patents Form No. 18, 
at the Patent Office, 25, uthampton Buildings, 
London, W.C., within one calendar month from the 
date of the said Journal. 

W. TEMPLE FRANKS, 


2g Comptroller-General. 
[2st. C.E., 





D 527 





Inst. Mech. E., 


, and tae Engineering Exams. 
tical engineers. I.C.E, successes 264 
out of ~ hg Keo Bayliss Prizes, ‘* Proxime Accessit.” 
Special features for foreign candidates. Write for 
booklet, he. —Address, » Offices of ENGINBERING. 


National 3 Need. 


BRITISH SCHOOL OF AERONAUTICS. 
Aeroplanes and Airships. Construction, Design and 
Draughtemanship. 

Complete Postal Courses. Fees Reasonable. 
Instalments taken, 
36, Maiden Lane, W.C. 





4337 








TENDERS. 


THE SOUTH INDIAN RAILWAY OOMPANY, 
Limirep, are prepared to receive 


[renders for the Supply 


STEEL TYRES (900), for Carriages and Wagons. 
sification and Form of Tender may be obtained 
¢ Company’s Offices. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Ltd., marked 
** Tender for Steel Tyres,” must be left at the Offices 
of the Company not later than One o'clock, on 
Wednesday, the 28rd February, 1916. 

The Company is not bound to accept the lowest or 
any Tender. 

A charge, which will not be returned, will be made 
of 20s, for each copy of the Specification, 

Copies of the Drawings m 5 a& obtained, on 
ment, at the Office of Rozart Wurrs, Eeq., M. Inst. 0.8, 
Conmalting Engineer to the Company, 8, Victoria 
Street, 8. 

ol, York Street, Westminster, S.W. 
1st February, 1916. 


COUNTY OF LONDON. 
The London County Council invites 


enders for the Supply of|s 
(I) 6009 Forged Steel DRIVING WHEEL 
TYRES, and 4000 Forged Steel TRAILING WHEEL 
TYRES, during twelve calendar months from the 
date of acceptance ; or (II) agit’ 3000 Forged 
Steel DRIVING WHEEL TYRES, and { For 
Steel TRAILING WHEEL TYRES, for six calendar 
months from the date of acce 
Particulars, Form of Tender, &c., may be obtained 
from the Ohief Officer, ndon’ County Council 
Tramways, 62, Finsbury Pavement, E.C. 
te person ‘whose Tender is ym eye will be bound 
the Contract to pay wages at rates not less, and to 
- yserve hours of labour not greater, than the rates 
and hours set out in the Council’s list. Particulars of 
the Council’s Standing Orders as to its Conditions of 
Tender and Contract are given in every issue of the 
London County Council Gazette. No Tender received 
at the County Hall, after Eleven a.m., on Tuesday 
29th February, 1916, will be considered. The Council 
does not bind itself to accept any Tender. 
JAMES BIRD, 
Clerk of the London Maree Council. 
Oounty Hall, Spring Gardens, 8. W 
Bist January, 1916. 


COUNTY BOROUGH OF BELFAST, 
WORKS DEPARTMENT. \ 


TENDERS FOR STORES, WORK, AND UNIFORM 
CLOTHING. 


The Works Committee are prepared to receive 


[Tenders for the Suppl y of the 
following STORES, WORK, UNIFO) 
ve for a year, commencing on Ist A 
< Ue Sewer 





bo $11 


D 493 





Shovels, Spades, 
Graipes, and Buckets. 
Scave ng Brushes, 
icks, 


Pitch, Felt, Tar, &c. 
, Sea Gravel and 
i ‘Neagh Sand. 
Cement. 
— Clothing and 





mot, Senter particulars may be obtained 
Mr, Hecror F. Guutax, M, Inst, O.E., Superin- 
toudent of Works, City Hall 
Sealed Tenders, on Official Forms only, endorsed 
‘Lender for » Wor! Department,” to be 
- in my Office before Twelve o'clock Noon on 
By meteor 1016. 
yy gh = Gye gene pent ey ome my 
or part of a Tender 
be ter if sent by nie 238 
it . Satn, by hand an 
obtained for it, otherwise 


must be registered ; 
must be 


THE GREAT ENDIAN PENINSULA 
ww at wind COMPANY. 
to receive 


r[lenders a ir: the Supply of 


the following STORES, namely :— 
Water Oranes. 
Steel Tyres for and Wagons. 
India-Rubber Sheets, 
Bolte, N Aout Rivets. 
u vets. 
Wi t Iron, Grade “B,” 


ht Iron oot uality, , Grade “a” full 
Speciation and F be obtained 
Office on gupesent of the fee for ¢ the Specifica- 


tion, which payment will not be returned, 
'enders must be delivered in separate enve 

sealed and yt to the undersigned, mar 

“Tender for Water Cranes,” or as the case may be, 
not later than Eleven o'clock a.m., on Thursday, the 
10th February, 1916. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

R,. H. WALPOLE, 


Comical Secretary. 


venue, Reins E.C. 
APPOINTMENTS OPEN. 








Wanted, for a Government 
led commercial motor 


rand No. A 1446, and giving 
r experience, age and wages 
red. No man at present engaged on Government 
work need apply. ,2 502 


PARTNERSHIPS. 


Every _Hngineer 


Partner 





Peter 

should write 
WHEATLEY aaa on 
*ieert bon, iB 


‘Meets 
26, Collin; Street, Newoaste-on-Tvne. 


& CO., 
4994 





unition Facto 

mat aiaaes and rate MAKERS, also INSTRU- 

MAKERS and TU to learn to 

Opera an rye Geseod 3, No parson aleeady | ort 
automatic ines, No 

say Pgs eagy ae will be considered.— < 

sR in the nearest LABOUR 

CHANGE, eh BY this Journal and C 87u. 


Hiagineering Pupil.— Vacancy 
with Firm (Government Contractors) + agen 
facturing latest types of machinery, oil and 
~ age &c.; moderate premium. — Address, onl, 
of ENGINEERING. 


uires 








Bod mp hae, 1916. 
W anted, Thoroughly Expe- 
rienced and Capable ENGINEER, for ,~# 
work. One with some mechanical experience pre- 
Competence in constructional detail essential. 
Give references, state salary required. No 
reson m4 employed on Government work will 
be engaged. ly, nearest — EXCHANGE, 
mentioning thie ournal, and D 


anted, a Mechanical 
ENGINEER, to take charge of locomotives, 

ngines and hydraulic machinery. He must also 

be: ate to superintend harbour repairs generally, 
and permanent way work. Applicants must state 
age, qualifications and salary expected.— Apply, 
RETARY, Seanam Harpour Dock Oo., — 
Harbour. ) 489 


ngineer ( Electrical al 


Mechanical) bon peewee 9 for three-phase E.H.T. 

wer station. eral abilities and experience 
in contract and fcratioas te technical and estimating 
Applicants should 


work essential. 
be smart, methodical, and 
of initiative, used to control of men, 
and of geet technical peg 
Commen: salary £200 per annum. 
No perean cents employed on Government work 
will be engaged. 
Address (in confidence), 
D 509, Offices of ENGINEERING. 


ngineer Wanted, with 


experience of Time and Motion Study 

Systems, to assist in re-organisation of Engineering 

works and also the erection and repair of plant. No 

ae en employed on Government work will 

e en Apply, giving full particulars, to 

be enue BOU EXCHANGE, mentioning this 
Journal, and D 440. 


anted, Three Shift 


ENGINEERS, for power station and ial 
plant in large controlled factory in Midlands. Marine 
or refrigerating experience an advantage. No person 
already employed on Government work will be 

yen gg tae on full Bg mag experience, and 
wages uired, the nearest LABO EX- 
CHANGE.” --- Hh this Journal, and No. __— 

441 


© ’ 
ompetent Engineers 

DRAUGHTSMAN and ESTIMATOR WANTED, 

for London, One with Colonial experience in gold 

and silver mining plant preferred. No person eligible 

for military service, or already engaged on Govern- 

ment work, considered.— ape’ ly, with copies of testi- 

monials, stating age, experience, and salary required, 

to your nearest LABOUR EXCHANGE, eens | 
this paper and No. A 1452. D53 


ne or Two First - class 


DRAUGHTSMEN ge er gar: sani with 
experience of hydraulic plant steel works 
machinery. No person already employed on Govern- 
ment ss will be one State Seueeeaee age, 
salary required n at liberty. oes to the 
nearest BOARD OF TRADE LABO CHANGE, 
mentioning this Journal, and D 512. 


Wanted, Immediately, for 


Government work, experienced DRAUGHTS- 
MEN for eswitch- work, controller work and jig 
and tool work. 0 one already engaged on Govern- 
ment work need apply.— Write hall experience, quali- 
fications and yy , toyour nearest LABOU R 
EXCHANGE, quoting No. A 1447. D513 


raughtsman, General 
Engineeri Glasgow District), REQUIRED 

A — shop’ ; ae, catnatiny, &c. State 
ern No one be on Government 
ae will vi ery to the nearest 
Lr EXOHAN and run this roe -— 


\Pe, Draughtsmen hiqubed, 


for Pty ye works, London district, preferably 

ht metal fittings, motor chassis, 

engine, work. Also TWO JUNIOR 
DRAUGHTSMEN. Applicants must give full details 

of past ex: gg gage ropeeet, La So 

disengaged. No Governm need 

apply.— 9 cae. LABOUR "EXCHANGE, 

selicaing is Journal, and No, A 1444. D 50s 


anted, Capable Junior 
ok, MECHANICAL DRA D ee , for general | ¢ 
we 


already 
Seeak an tort on Recthanens’ work yp pe 
to nearest 1 os UR BXOBANGE, Srentioning this 








with full particulars, 



































phn — The Borough and 


ime ene Engineer (A.M.LC.E.), of 
has a VACANCY in his office for a 
PUPIL E Adarens, TOWN HALL. © 342 


A Large Firm of Engineers, 


vor the Man, have an ee en Fon 
of ucation as premium pup’ 
course to include both works and drawing office.— 
Address, 4359, Offices of EncInEERING, 











SITUATIONS WANTED, 


Works Manager Wants 


CHANGE; practical engineer, resourceful, 
wide experience out-door control, expert on steam 
excavators of all types and their adaptment to local 
conditions, also locomotive, temporary road laying, 
steel structures; transporters, gas plants and ail 
modern machinery connected with. surface mining 
and quarrying. —D 523, Offices of ENGINEERING. 


Works Manager, had several 


ears’ control of 30 foremen, 1500 hands, 
expertunes in output of hyd., elect., marine, loco., 
and general engineering + a game good organiser up- 
ae ay ey er gy B- —— firm 
producing large quantity mun tion 
viously held similar positions, OPEN tor ' LH 4 
ENGAGEMENT.—D 479, Offices of ENGINEERING. 


Eypgineer (34), A.M.Lnst.C.E., 
A M.LMech.E., A.R.1.B.A., disengaged during 
period of war, ineligible for military service, SEEKS 
Government WORK on Munitions.—Address, D 496, 

Offices of ENGINEERING, 


n Assoc. C.G.L, with some 


tical experience, SEEKS POSITION with a 
firm of electrical engineers, or a power station.— 
Address, 7 508, Offices of ENGiInRERING. 


tales Engineer, Exceptional 


position, resident Westminster, London, OPEN 
for ENGAGEMENT by country or Coloniai firms. 
Remuneration by results.—Address, D 484, Offices of 
ENGINEERING. 


Kygineer (40), First-class 
B. of T. Certificate, 


DESIRES POSITION 
as ae or charge of power plant. Thorough 
knowledge of electric ref; 




















A® Active Partnershi 


REQUIRED t by an a experienoed = 
ae. | with £3000 available, in a well- 
ufaciuring 


ed Engineerin - por Man Business, 
pn wien district to prod shea 
ARNOLD & CO., 76, eet ee 

ng Investments Agents. No revalta no 
commission. D515 


PATENT AGENTS. 


[the Consulting Patent 
AGENCY, 253, pe ng eae agg Regd. 
British, U.8.A., and 5 at ak 
London” — Holborn 6109. Ali ee at fixed 
inclusive charges. 4449 
o) onsen and Son, 4384 
ae og — anh Poe 


r — i ede Mert giomeens bd Designs Rogitratio, 
‘atents, anc ie tions. 
77, Chancery Lane, London, W. iL. : Hi born 1249. 
} ohn EK. Raworth, 
CHARTERED PATENT AGENT, 
70/71, Queen Anne's Chambers, 4995 
Tothill Street, Westminster, 8.W. 

















WANTED, &c. 
Barker, Northern France, 
sorely tried by the war, having many business 
relations in France and Belgium, WISHES to ENTER 
at once into COMMUNICATION with owners of 
steel works manufacturing weaving and spinning 
machinery, tools and implements, with a view to 


——— ting them after the war. — Address, 
JHIETERE, Dunkerque, France. D 462 


A Avertiser, with Connection 


among shipbuilders, = ineers, railwa: re 
tramway companies throughou' land, is OP’ 
REPRESENT first-class riRM Ww ILLIAM & 
HARVEY, 166, Buchanan Street, Glasgow. D 507 


RRassian -Danish Importing 


House WISHES to REPRESENT British 
Machine-builders and Tool Factories. , 5000 
dozen Files, One Million Drills, 1000 Lathes. First- 
class references,—Offers and letters to Mr. KNUD 
SALOMON, Chief Ottice, Nytory 13, Copenhagen. 


D 497 
Dutch Commercial 














and 
Mechanical Engineer (26), five years’ gm pon 
with American firm in London, Antw and Berlin, 
WISHES to REPRESENT British FI , after the 
War, on the Continent. Good references, Four 
languages fluently.—D 442, Offices of EnamgERING. 


(Fase asgow Office Open to 


ENTERTAIN an ADDITIONAL AGENCY ; 
excellent engineering works, 
i snare oat consulting and superintend- 











ration, heati and 
ventilating machinery. 
Good organiser and able to control men. Good 
references. 
Addrees, D 498, Offices of Enemvexrine. 


ing engineers and architects throughout Scotland. 
made personally by engineers. First class 
references, D 49, Offices 


ENGINEERING, 


&c.— Address, of 





}yxpetienced Engineer is at 
liberty, during period “ for purely Govern- 
ment work. M.I. Mech. E., M.ILN.A, Marine, work- 
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THE AUTOGENOUS WELDING OF 
BOILER-PLATES. 
AN interesting report* has been issued by the 
Swiss Society of Steam - Boiler Owners, giving 
iculars of a number of tests carried out by 
r. E. Hohn, chief engineer of the Society, on 
various welds made on a steel plate. Fourteen 
Swiss firms took part in the tests, one of these 
firms effecting the welds by the use of the electric 
current, while twelve used the oxy-acetylene blow- 
pipe, and one water-gas. Each firm was given an 
open-hearth mild-steel plate, of one and the same 
cast, manufactured by the Thyssen Steel Works. 
The plate measured 1100 mm. by 1100 mm. by 
12 mm. (43.30 in. square by 0.472 in.). From 
the centre of this was cut a second plate, measur- 
ing 400 mm. by 400 mm. by 12 mm. (15.75 in. 
square by 0.472 in.), which had to be welded 
in, the other operations consisting in the welding 
on of an oval Sica, 120 mm. by 80 mm. (4.724 in. 
by 3.150 in.), of a short tubular piece, 102 mm. 
(4 in.) in diameter, inserted in a hole cut through 
the plate thickness, and in welding up artificial 
cracks made in the plate by means of a saw 
and a punching-tool. The plates, after treatment 
at the res ive works, were returned to the 
Federal Laboratory for the Testing of Materials, 
Zurich, where a number of tests were carried out, 
including tensile tests, cold and hot bending tests, 
drift and punching teets, impact tests on notched 
bars, and the attack by acid of the welded parts. 
The whole of the plates were similarly tested with 
the greatest care. The plate showing the welds 
and the location of the test-pieces is illustrated in 
Fig. 1. The references are as follow :— 


A—Mild-steel plate, 1100 mm. by 1100 mm. by 12 mm. 

B—Mild-steel plate, 400 mm. by 400 mm. by 12 mm.; 
welded on both faces. 

C—Sawn length ; welded on one face. 

D— ,, pe welded on both faces. 

E—Cracks made between four holes; a and } welded on 
one face, and c and d on both faces, 

F—Boss, welded directly on plate A. 

G—Short tube-length, welded in the direction of the 
arrow. 


The table briefly describing the process of weld- 
ing as carried out at the different works shows 
very great variations under the different head- 
ings. The work was exactly the same in all 
instances, but one firm took 45 hours, including 
the time for cooling, annealing, and straighten- 
ing, and used 21,000 litres (741 cub. ft.) of 
oxygen, and 18,000 litres (635 cub. ft.) of dis- 
solved acetylene; another used about the same 
amount of both gases, but took 12 hours, presumably 
for the welding operations considered alone ; 
whilst of two other firms, one used 5520 litres (195 
cub. ft.) of oxygen, 4800 litres (169 cub. ft.) of 
acetylene, and took 13 hours ; the other used 5125 
litres (181 cub. ft.) of oxygen, 2800 litres (98 
cub. ft.) of acetylene styled ‘‘Zinser,” and took 
5$ hours. The plates as received from the dif- 
ferent firms showed a great difference in their 
outside ap nce ; some were clean and smooth, 
whilst others were rough and dented. 

The test-pieces were all taken from the central 
portion of the — and half the length of each 
test-piece included a portion of the second smaller 

late welded in at the centre of the larger one. 

e test-pieces for tensile and bending tests were 
machined on their sides only, and the results of 
the tests (tensile strength, apparent limit of elas- 
ticity, &c.) refer to the portion outside the weld. 
This was the only means of obtaining a common 
basis for comparison, for in the tensile tests frac- 
ture occurred either at the weld or outside it, and 
all the test-pieces were not of uniform thickness 
at the welded portion ; the increase in thickness in 
the case of the te electrically treated was 
po pane pd double, whilst being generally low in 
the case of those having autogenous welds. Meng 
tion was measured on lengths of 20 cm. (7{ in.), 
and also on 5-cm. (2-in.) lengths, outside the frac- 
tured portion and outside the weld. By this means 
the greater elongation at the fracture zone, which 
was unreliable when it coincided with the weld, did 
not affect the results, and the figures given for 
elongation allow of a safe comparison. 

The fourteen welded plates and one untreated 
plate, kept in reserve for comparison purposes, 
tema grgnins are aie nS east 

organises § Suisse de iétaires de 
ceaees a peel ny par E. Hohn, ing talons nyt 





yielded sixty test-pieces for tensile tests, fifty-two 
of which were from plates havi: mn ew, welds. 
The test-pieces measured 3 cm. by 1.2 om. (1, in. 
by yg in.), and 200 mm. (7% in.) in length between 
gauge-points. Of these fifty-two test-pieces for 
tensile tests, twenty-seven, or 52 per cent., broke 
outside the weld, and twenty-five, or 48 per cent., 
at the weld itself. Of the four derived from 
the plate electrically welded, three broke outside 
the weld, and one at the weld. The direction of 
rolling was unknown, and could not be taken into 
consideration. The following are the average re- 
sults obtained in the case of the fifty-two test-pieces 
proceeding from the autogenous - welded plates, 
expressed as percentages of the figures for the 
untreated plate taken as 100 :— 

Per ae 


82 
7 


Tensile stren: ‘ 
Reduction of area... Mel sds 
Elongation on fracture on 20cm... 
- 5 om. outside fracture 
and weld... 


Coefficient of quality (after Tetmayer)* 
The average figures for the twenty-seven test- 


pieces which broke outside the weld, and for the 
twenty-five which broke at the weld itself, are 


Fig.1. 


Apparent limit of elasticity ... 
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interesting as a further comparison. 


They are 
given in the following table :— 


Average of Average of 


Average of 

4 Tests on 

Untreated 
Plate. 


Testson 27, Tests on 


Weld). | the We 


A nt limic of elas- 
ticity... .. thom? 2.66 
(tons per sq. in.) 16.89 

Tensile strength .t/em.* 3.87 
(tons per sq. in.) 24.57 

Reduction of area per cent. 60.10 
Elongation in20cm. ,, 27.60 


| 2.35 
14.92 
3.36 
21.33 
62.30 
22.10 


13.20 
0.76 


100 
100 


100 
100 


100 
100 


- 20 cm., out- 
side fracture r cent. 20.00 
Coefficient of quality «o| 1.07 


BS FSi alk 


As will be seen from the above, the test-pieces 
which broke at the weld had an average tensile 
strength of 76 per cent. only, and an elongation 
outside the fracture of 39 per cent., whilst the 


averages of those which broke outside the weld are | PUF® 


respectively 87 and 66 per cent. Both classes of 
test-pieces show a marked decrease in strength. 

In considering the tensile strength, the fact should 
not be lost sight of that the welded plates were an- 
nealed, a process which generally tends to decrease 
the tensile strength, whilst increasing the elonga- 
tion. As will be seen, the average of the fifty-two 
tests show the tensile strength to have fallen to 
82 per cent., and annealing has contributed to this 
result ; an increase in elongation should, on the 
other hand, have occurred, but this was not the 
case ; it fell to 53 per cent., which indicates that 


* This being the product of the tensile strength by the 








elongation on fracture divided by 100. 


the quality of the metal was injured by the 
welding operations. This is also evidenced by 
the coefficient of quality, which fell to 70 and 
28 per cent, respectively. The best-welded pew 
had an average coefficient of quality of 0.83, 
or 78 per cent. of the coefficient of quality, 
1.07 of the untreated plate; the worst - welded 

late had a coefficient of quality of only 0.03. 
This illustrates the very considerable difference 
which may exist between an autogenous weld made 
by one firm and that made by another firm. 

The electrically - welded plate showed slightly 
better results in the tensile tests, but the ratio of 
fractures outside the weld and at the weld was 3 
to 1 as against 27 to 25, a circumstance which - 
vents comparison on the same basis. The consider- 
able thickness of the weld also played an important 
part in the case of this electrically-welded plate. 

Brinell tests gave for the original plate an 
ave hardness number of 115.6 ; the average for 
the fifty-two autogenous-welded plates was 102.8, 
or 89 per cent. of the hardness of the original 

late, measured outside the weld, and 108.2, or 

per cent., of the hardness of the original plate, 
measured at the weld. The decrease of 11 per cent. 
in hardness represents cae re | the influence 
of annealing. The electrically-welded plate was less 
hard than all the others, especially at the weld. 

Impact-bending tests on notched bars were made 
on six specimens taken from each plate. The blow 
was always applied on the weld in a direction 
parallel to the joint. There were seventy-eight 
test specimens taken from the autogenous-welded 
plates, and six from each of the other plates. The 
report from which we quote enters into the details 
of these tests for each plate, from which it is 
gathered that the resilience of the metal had 
undergone a marked decrease owing to the welding 
operations—a decrease, in fact, that is larger than 

e decrease in tensile strength. The plate, which, 
in the matter of the execution of the welds, was one 
of the best, and which was in the front rank for elon- 
gation and malleability, was the last for resilience. 
Further, the plates which in the tensile teste had 
given bad results gave satisfactory results in the 
impact-bending tests. It would appear that in 
re to resistance to bending under impact, the 
welds which lack homogeneity and are fibrous are 
superior to those which have greater uniformity 
and are more homogenous. 

These same tests on the specimens taken from 
the electrically-welded plate all gave bad results, 
notwithstanding the fact that at the weld the thick- 
ness was approximately double the original plate 
thickness. 

Impact-bending tests are important, and should 
always be adopted ; moreover, an examination of 
the fracture shows the character of the weld itself, 
whilst in tensile tests a weld is reckoned good when 
the specimen breaks outside it. These impact- 
bending tests on notched bars afford a simple 
means of ascertaining what has been the influence 
of the heat treatment. 

Various other tests were carried out on the 
same plates, including the attack of welded joints 
by an acid. The illustrations given in the report 
show clearly the soundness of certain welds and 
the imperfections in others. The report also con- 
tains micro-sections taken from the various plates. 

Taken generally, those plates on which the con- 
sumption of oxygen and, consequently, the con- 
sumption of gas were the highest gave the better 
test results. The quality of the gas was not 
entered into, but itis well known that the 
must be pure, dry and fresh to give a good was. 
It should especially contain no sulphur nor phos- 
phorus, and for this reason it is not advisable to 
use lighting in the place of acetylene for im- 
portant aa, lighti gas being insufficiently 
The welding metal, wire or rods, should be 
pure Swedish charcoal iron. The joints to be 
welded should be opened out with care to a suit- 
able le and width, and the pieces to be welded 
should firmly held together during the welding 
operations. Several of the plates had been de- 
formed by the welding » Showing that 
the men who carried out the welds had not had 
sufficient practice in the lining up and hold- 
ing together of the to be welded. The 
liquid iron of the joints exercises on cooling a 
re ile action, and if the pieces to be welded are 
weldine firmly their e8 — rts the 
welding process is ing. In cooling, stresses 
are set up which iad to buckling. During weld- 





ing, contraction can be counteracted to a certain 
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extent by hammering ; also, when the welding is 
completed, by poe. g the piece. Hammering 
may also take place after annealing. Hammering 
with small hammers whilst the piece is still red hot 
improves the metal, but hammering should on no 
account be carried out at a temperature below red 
heat. One of the firms demonstrated how ham- 
mering could be successfully effected. As shown 
in Fig. 2, the inside edges of the large plate were 
sligh Z raised, and after welding in the smaller 
plate B, the work, whilst the metal was still hot, 
was hammered down level, as illustrated in Fig. 3. 
The piece, after welding is completed, should be 
annealed at a temperature between 700 deg. and 
900 deg. Cent. ; annealing is more satisfactorily 
done in a suitable furnace, but when this is not 
available it can be carried out with the blow-pipe. 

The question of electric welding has been largely 
discussed of late years, and there are some who 
much prefer electric to autogenous welds. The 
tests referred to, made by the Swiss Society, do not 
afford any proof of the superiority of the former 
over the latter. The ave results of the electri- 
cally-welded plate are, indeed, not equal to the 
average results given by the thirteen plates having 
autogenous welds. On the other hand, the firm 
which carried out the electrical welds for the Swies 
Society does not deal with welding for steam-boilers, 
but only occasionally effects welding operations on 
steel castings. Moreover, the firm in question was 
very busy when it undertook for the Swiss Society 
the trial welding on the plate in question, and this 
may have had an influence on the results. In these 
circumstances it is not possible to establish an 
accurate comparison between the two processes. 
But the Swiss Society wishes to call special atten- 
tion to the difference in the heat produced by 
the blow-pipe and that produced by the electric 
arc. In regard to energy, if the current be suffi- 
cient, the are is far superior to the blow-pipe. 
But there are two points to be taken into account, 
one being the advantage of using the electric are, 
since it melts the metal more easily and more 
rapidly, and allows the making of a real weld, and 
not simply a “sticking” together of the components; 
the other point is the danger of overheating the 
metal, which is more to be feared with the electric 
arc than with the much more regular heat of the 
blow-pipe. A joint which is welded under a steady 
aud gradual heat is more likely to be a strong joint 
than one made by local and rapid heating. 





THE BENDING AND TORSION OF 
BEAMS OF COMMERCIAL SECTION. 


By E. G. Ritcutm, B.Sc., University College, 
Dundee. 
(Concluded from page 50.) 

The Bending Tests.—The bending tests show 
that in general the experimental and theoretical 
values of EI agree closely. In some cases, how- 
ever, a fairly large discrepancy exists between 
these two. This is suababiy das to the fact that 
the section was not by any means uniform through- 
out the length of the beam, and, moreover, a 
decided initial ‘‘set'’”’ was noticeable in most of 
the beams tested. These figures indicate roughly 
the discrepancy that might be expected from calcu- 
lations based on the ordinary suppositions—that a 
beam is of uniform section throughout, and is 
perfectly straight from end to end. 

One point of considerable interest is brought out 
in the above tests. It will be observed that in the 
case of the I-channel, and other sections, the values 
of E obtained are not equal for both axes of 
bending. Take the case of No. 4 J-section, for 
instance. The observed values of E, when the web 
is vertical and when the web is horizontal, are 
respectively 30.7 x 10° and 26.4 x 10° in.-Ib. 
units. In the former case the‘web provides 14 5 
per cent., and in the latter case only 0.64 per cent. 
of the total moment of inertia. Generally speaking, 
therefore, the modulus of elasticity of the metal 


in the flanges is less than that of the metal in the | ~ 


web ; this want of uniformity being undoubtedly 
eens in the process of rolling. The above 
igures do not by any means represent the absolute 
values of E, depending as they do on a more or 
less inaccurate valuation of the moment of inertia 
What they do represent, however, is the relative 
elastic — of the metal composing the flanges 
and web respectively. 

Ina series of ae carried out by Professor 
Edgar Marburg, University of Pennsylvania, Phila- 





delphia,* this want of uniformity in a beam section 
was very clearly brought out. In these experiments 
tension test-pieces were cut from the flange, web, 
and root respectively of several I-beam sections, 
and the values of E obtained by means of a Ewing’s 
extensometer. These tests showed conclusively 
that the modulus of elasticity was not constant across 
the whole section of the beam, and a number of his 
tests bear out the above bending experiments, in 
that they showed the value of E for the flanges to 
be less than that of the web. This same want of 
uniformity is also noticeable in the other sections 
tested, and this fact seems to indicate that the 
method of rolling warrants more attention than has 
hitherto been paid to it. The rolling-mill has 
undoubtedly a deleterious effect upon some of 
the section, and arrangements should be made such 
that the metal forming, say, the flanges and root 
of an I-beam should suffer least from this cause in 
the process of manufacture. 

The channel section was tested with the web 
both in tension and in compression ; and it is rather 
interesting to note that the flexural strength is the 
same in each case. In the angle and T -sections 
also the flexural strength seems to be affected but 
little, whether the flange is submitted to tension 
or compression. 

The rectangular sections show a much greater 
uniformity than do the other rectilinear sections, 
as one might be led to expect, since the metal com- 
posing these suffers much less deformation in the 
process of manufacture. Nothing need be said in 
regard to the tests on the solid circular sections. 
The tests on the hollow sections are of some inte- 
rest. These were of solid-drawn steel, except the 
welded tube, which was of wrought iron. The 
value of E deduced from the experiments on the 
latter seems to be somewhat low, but as the internal 
surface of this tube was somewhat irregular, irregu- 
larities in the results were therefore to be expected. 

Coming next to the solid-drawn sections, it will 
be seen from a glance at the tabulated results that 
the observed value of E is in each case abnormally 
low, the maximum value obtained being only 27.1 x 
10° in.-lb. units. These sections were perfectly 
uniform both inside and outside. The tabulated 
results can therefore be relied upon. These facts 
indicate that the process of drawing weldless steel 
tubes has a considerable effect upon the elastic pro- 
perties of the material. 

The Torsion Tests.—The tors:on tests bear out 
in a remarkable manner St. Venant’s mathema- 
tical demonstrations regarding the inefficiency of 
corners and projecting points in a beam section, 
the extreme weakness of all commercial sections 
being at once apparent from a glance at the results 
obtained. The inefliciency of I and channel sec- 
tions is especially noticeable, as one might be led 
to expect, since these sections have the largest 
number of projecting points and corners. Next in 
order come the T-section bars with three isolated 
points, and the angle bars with two points and a 
corner. The tests on the rectangular bars indi- 
= oo in such sections the greater the ratio 

e 
Ronee the less will be the efficiency of the sec- 
tion, and that when this ratio is equal to unity— 
ie., square section—the section has a maximum 
efticiency of about 86 per cent. of its theoretical 
strength. Expressions for the effective polar 
moment of inertia of the commoner sections, as 
deduced by St. Venant, have been tabulated in 


Tasie III. 


Type of Secticn. Remarks. Effective Va‘ue of J=J1, 
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2b and 2b) 
Square Side = « 0.14 «4 
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* Engineering News, vol. lxii., 1909, page 168. 





Table III., from which the angle of twist over a 
span of 5 ft. per 50 in.-lb. of torque has been calcu- 
lated for sections 12, 13, 14, and 21. Comparison 
of the results so obtained with the observed angle 
of twist for sections 12, 13, and 14 shows that the 
results are in very close agreement. The discre- 
pancy in the case of section 21 is probably due to 
the fact that the section was not quite ellipsoidal. 
In a truly ellipsoidal section it is beyond doubt 
that St. Venant’s equations will yield accurate 
results. 

It will be seen from Table I., page 50 ante, that 
the dimensions of the channel beam are approxi- 
mately equal to those of No. 5 I-beam section, 
except that the flanges of the former are slightly 
heavier than those of the latter. We should there- 
fore expect the channel beam to offer a greater resist- 
ance to torsion than the I-beam, and this is what 
we find from a comparison of the experimental 
results. The difference, however, is not striking in 
view of the fact that not only are the flanges of 
the channel beam heavier than those of the I-beam, 
but in the former case the web is much better 
situated to resist torsion than in the latter case. 

If we compare the small angle and the channel 
sections, we find that two angles of the same sec- 
tion as the smaller angle, p a would 
very nearly equal the section of the c el. This 
being so, it is interesting to note that the channel, 
although more than three times as strong in torsion 
as the angle, is only about’ one-third as efficient. 
Again, it will be seen that the T - sections are 
nearly similar to the I-sections. The larger T- 
section, while only about half the torsional strength 
of the No. 4 I-section, is more than six times as 
efficient. The smaller T-section, having a tor- 
sional strength approximately equal to one-fifth 
that of No. 5 I-section, is about twice as efficient, 
torsion in each of the above cases being con- 
sidered as about the centre of gravity of the 
respective sections. The hollow rectangular sec- 
tions present some points of practical interest as 
being analogous to the box-girder so much used in 
practice. 

It will be seen by a reference to Table II. that 


obeerved ¢ 3 ] of the solid square 


the efficiency [ a 
section equals 0.8591, while that of the hollow 
square section is 0.8670. Also, it will be ob- 
served, the efficiency of the hollow rectangular 
section equals 0.6880. Now, from St. Venant’s 
formula, it may be shown that the theoretical 
efficiency of the solid square section is 0.8434, while 
that of a solid rectangular section having the same 
dimensions as the hollow rectangular section 
(1.432 x 0.872) equals 0.6730. These facts indi- 
cate that the efficiency of any hollow rectangular 
section is me the same as that of a solid 
section of the same over-all dimensions, depends 
only on the ratio of depth to width, and decreases 
as this ratio increases. Table IV. has been deduced 

















Tasie IV. 
| ! 
Ratio Urester Side | Valueot Ratio Greater Side Value cf 

Lesser Side | K. Lesser Side K. 
1.0 0.841 3.2 0.286 
1.2 0.820 3. | 0.260 
1.4 0.756 3.6 | 0.236 
1.6 0.688 3.8 0.215 
1.8 0.614 4.0 0.198 
2.0 0.5498 4.2 0.182 
2.1 0.485 4.4 6.169 
2.4 0.434 4.6 0.156 
2.6 | 0.388 4.8 0.145 
28 | 0.348 5.0 0.135 
3.0 | 0.316 _— _ 


from the work of St. Venant, the multiplying 
factor K* being calculated for values of the ratio 
— varying from 1 to 5. This table shows 
wi 
the rapidity with which the efficiency of a box sec- 
tion, or of a rectangular section, diminishes as the 
ratio of depth to width increases. 

Table V. shows how the effective value of J 
varies with a variation in the ratio depth + breadth, 
the area of section or the weight per foot run re- 
maining constant. From the tabulated results it 
will be seen that while K and J' diminish with an 
increase in the ratio, the relative diminution of J' 
is not nearly so great as that of K. The relative 








effective polar moment of inertia _ 


geometrical polar moment of inertia — 
Pi ie,ona kth 
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* K equals ratio 























Fes. 4, 1916. ] 


ENGINEERING. 


97 











TasLe V 

| | s | = 

Depth | : = Fd | 2. 
Rati < 

“ breadth = ? 3 ~orwl Lee 

|a| &@ = < | oi 
10 | 1.0 1.0 0.166 0.841 | 0.140 
20 1416 | 0.708 | 0.29 0.550 | 0.115 
40 | 20 0.500 0.354 | 0.198 | 0.070 
6.0 2.448 | 0.408 0.511 0.096 | 0.049 
10.0 3.160 | 0.316 | 0.917 0.087 | 0.084 


diminution of J' is approximately the same for 
hollow as for solid sections having the same over- 
all dimensions. ce 
Owing to the inefficiency of the material in the 
corners and at the ends of the flanges of a typical 
box-section (Fig. 3) under torsion, the value of J 
or of J! for such a section should be computed not 
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Fig.3 








ad 1330) 
on the whole area, but on the portion included by 
the rectangle a bcd. 

Since an increase in depth renders a section 
more efficient to resist bending, the most effective 
value of this ratio, when both torsion and bending 
are to be resisted, depends on the relative values 
of the two moments. With zero bending-moment 
the section should be square. With zero torque 
experience shows that the ratio of depth to breadth 
should be between 3.5 and 5 for best results. 
With both torsion and bending the most economi- 
cal ratio will usually lie somewhere between 2 and 
3.5, ite value increasing as the ratio of bending- 
moment to twisting-moment increases. 

I-Sections.—A comparison of the results of the 
torsion tests on I sections Nos. 1 to 6, Table II., 
indicates that the ratio of actual to theoretical 
value of J diminishes with an increase in the size 
of the section. The penultimate column in 
Table VI. gives the values of K for these sections. 








Tasie VI. 
Section | Approxi- ‘ 
Number| weose Depth | Area J y K _A2 
of | Dimen- Breadth) ‘ ‘ ; 60 
TableIl.| sions. 
| 
in. in. 
1 8 x5 160 |802 104.0 /|1.04 [0.010 | 1.07 
2 3 x3 1.0 2.43 , 4.90 |0.(99 |0.0202) 0.008 
3 43x1 2.73 |1.90 | 6.96 |0.058 |0.0053) 0.060 
4 8 x1 1.90 | 1.22 2.10 |0.024 |0.0114) 0.025 
5 2x1 | 197 | 0.682! 0.364 |0.0094|0.0260| 0.0078 
6 | 14x00} 1.97 | 0.414 0.145 | 0.005 |0.0344) 0.0029 

















The value of J’ in inch units is given with a fair 
degree of accuracy by the relationship— 
p= A’, 
60 


where A is the area of the section in square inches. 

The last column of this table shows values of 
A? + 60, while experimental values of J! are given 
in column 6. 

From the tabulated results of Table VI. it 
appears that for sections 1 to 4 the formula gives 
results which are accurate within about 3 per cent. 
‘These are all commercial sections. The agreement 
is not so close for section 5, and is unsatisfactory 
for section 6. These two are not commercial sec- 
tions, and the relative thickness of web and of 
flanges is much greater than in commercial sections, 
especially in section 6, in which the discrepancy is 
most pronounced. Probably, for all normal com- 
mercial I sections, the above formula will give 
results sufficiently accurate for purposes of design. 

_ Angle, Tee, and Channel Sections.—An examina- 
tion of the results of the tests on the angle, tee, 
and channel sections of Table II. ( 50 ante) 
shows that the value of K varies whiely with the 
type of section. The value of J' is given within 
about 2 per cent. in every case by the relationship 

y= AY 


, 
m 


where m varies with the t of section. Values 
of K and of m are given in Table VII. 


Taste VII. 
Section. Mean Value of K. m. 
Channel wet 0.025 40 
Tee oe 0.060 25 
Angle .. 0.090 18 


Compound Girder, — Experiments were also 
carried out on a compound girder consisting of two 
8-in. by 4-in. commercial J-sections, distant 10.3 in. 
centre to centre, and tied together at intervals of 
2 ft. 6 in. by plates across the bottom flanges. The 
value of J for this combination is 370 inch units, 
while the value of J! was found to be 2.05 inch 
units, giving a value of K= 0.0055. Calling A the 
total area of both sections, then 

Ji= Ae 
‘ 1lu 
as compared with _ for a single girder of the 
same total weight per foot run as the combined 
r 


er. 

Tests on Hollow Box Sections filled in with Con- 
crete.—Since in a hollow section torsion is accom- 
panied by distortion of the webs and flanges, it 
was anticipated that by filling the interior of such 
a section with concrete this relative distortion 
might be reduced to some extent, and the section 
be stiffened in consequence. To test this point 
the hollow sections Nos. 15 and 16, Table II., were 
filled with cement grout, and after setting for 
four weeks were again tested in torsion. The 
effect of the cement filling is, however, not great. 
Thus, with section 15, J' without filling was 0.0483, 
and with filling 0.0508 ; while in section 16, J' was 
increased from 0.1645 to 0.1941 by the filling. 

The tests on the circular sections, both solid and 
hollow, require no comment, as they only bear out 
what has previously been demonstrated—that the 
base formula holds absolutely for circular sections. 


The values of the ratio oF have been tabulated, 


‘ 


as this ratio is of great consequence in the solution 
of beam problems, where the beam is subjected to 
both bending and twisting momente. 

The investigation demonstrates in a striking 
manner the enormous discrepancies tl:at exist be- 
tween the actual torsional strength of a beam and 
its strength as calculated from the ordinary tor- 
sional formula. The experiments on the square 
and rectangular sections amply confirm St. Venant’s 
mathematical deductions, while for such sections 
as are used in practice, J, channel, tee, &., the 
empirical formule deduced will give results accurate 
enough for all practical purposes. 

The above investigation was carried out in the 
Engineering Laboratories at University College, 
Dundee, and the writer would beg leave to express 
his indebtedness to Professor A. H. Gibson, 
D.Sc., A.M. Inst. C.E., for the facilities given, and 
to Mr. J. C. Lamb for his assistance in carrying 
out the work. 





THE LAKE MARGARET HYDRO- 
ELECTRIC POWER SCHEME. 
(Concluded from page 6.) 

Havine dealt with the pipe-lines and the work 
carried out at the lake, we may now proceed to a 
description of the generating plant and the dis- 
tribution system. The generating-station, an in- 
terior view of which is given in Fig. 26, on page 98, 
is a concrete building with a concrete floor. It 
has a steel truss-roof, lined inside with fibro- 
cement and covered with galvanised iron. The 
station contains four main turbines, each of a 
normal capacity of 1750 brake horse-power, driving 
three-phase 50-period 6600-volt alternators. There 
are also three exciter-turbines, each of a normal 
capacity of 100 brake horse-power, and the usual 
controlling switch-gear. The power generated is 
transmitted by duplicate overhead lines to a sub- 
station at the reduction works. It is here trans- 
formed and distributed to the mines and works, 
being employed for hauling, winding, air-com- 
pressing, pumping, lighting, dc. We will refer 
in more detail to the electrical arrangements after 
describing the hydraulic plant. 

All the turbines, together with their governors, 
valves, and accessories, were designed and sup- 

lied by Messrs. Boving and Co., Limited, of 
nion-court, Old Broad-street, London, E.C. The 
main turbines, as we have already said, each have 





a normal capacity of 1750 brake horse-power. They 





have an overload capacity of 1925 brake horse- 
power, and run at 500 revolutions per minute. On 
test at full gate the turbines were actually found 
to have a capacity of 2300 brake horse-power at 
normal head. Details of one of the turbines are 
given in Figs. 27 to 30, on Plate XII. The water- 
supply to the inlet bends of the turbines is con- 
trolled by 12-in. hydraulic sluice-valves with by- 
passes, and arranged for combined hand and motor- 
control in a similar way to the 22-in. valves on the 
distribution-pipes, which we have already described. 
The water is directed on to the turbine-wheel by a 
polished nozzle in which there is a polished needle- 
valve which controls the amount of water passing, 
and is designed to keep the jet solid at all openings. 
The valve-spindle is o steel, while the head is of 
manganese-bronze, and is replaceable should wear 
set in, due to sand in the water. The arrangement 
of the needle-guide can be seen in Fig. 27, and in 
ter detail in the enlarged view given in Fig. 30. 
is latter view also shows the cup-leather gland, 
through which the spindle passes to the governing 
mechanism. The hydraulic pressure on the needle 
is balanced by a shoulder forming a piston and a 
coil spring, which has the effect that the governor 
has to exert a nearly constant force over the entire 
stroke. 

The turbine-wheel has an over-all diameter of 
6 ft. 6 in., and the water-jet has a diameter of 
4 in. The buckets are of cast steel, polished on 
the inside and ribbed at the back, and are secured 
by double bolts to a cast-steel wheel, which is 
forced on to the shaft and secured by keys. The 
necessity for careful design in the buckets will be 
appreciated from the fact that when in operation 
each bucket meets at the jet an impact of over 
4 tons at each revolution. e wheel is balanced, 
and is built to stand a runaway of 80 per 
cent. above normal. The wheel is housed in a 
cast-iron casing bolted to the bed-plate, which can 
be easily removed for inspection and repairs. The 
turbine discharge-pit has a steel-plate lining, re- 
inforced with macio-itenn, which forms a water- 
tight protection for the foundations. This lining is 
provided with a water-tight inspection-door, which 
is accessible from the power-station by a covered 
opening in the floor. The bearing-blocks are bolted 
to the -plate, as shown in Figs. 28 and 29, while 
the bearings themselves are white-metal lined and 
oil-ring lubricated. The position of the shaft is con- 
trolled axially by two col at the outside bearing, 
and is provided with traps to prevent the creeping 
of water. The generator rotor, which is sufficiently 
heavy to act as a fly-wheel, is connected to the 
turbine through a leather band flexible coupling. 
This coupling not only makes up for any s dis- 
crepancy in the wed of ings or setting of 
foundations, but allows the generator-rotor to float 
slightly in an axial direction, and to balance itself 
without transmitting any thrust to the turbine- 
collar bearing. 

The apparatus by which the automatic regulation 
is carried out is certainly the most interesting 
feature of the machines. It consists of Boving’s 
patent system of combined deflector and needle 
regulation, worked automatically by the same 
governor. The apparatus is illustrated in Fig. 30. 
Above the jet there is a steel deflector, which is 
designed to deflect the whole jet away from the 
wheel when the deflector-edge reaches the centre 
line of the jet. The deflector is rigidly connected 
to the governor-shaft, and to each position of the 
governor and deflector corresponds a certain out- 
put—i.e., a certain jet-diameter. The lever con- 
nections are arranged so that in normal operation, 
at all loads, the deflector stands just clear of the 
jet, ready to come into operation without any dead 
motion. The connection between the governor- 
shaft and the needle is made through an oil dash- 
pot, with a slotted-link connection. When load 
is suddenly thrown off, the governor brings the 
deflector into pa a instantaneously, thus divertin 
the water and reducing the output without at 
affecting the flow of water in pipe-line. The 
needle, which, owing to the spring behind it, has 
always a tendency to close when not checked by 
the governor, then slowly follows the movement 
of the governor and uces the flow of water, 
adapting it to the new conditions resulting from 
the change of load. While the deflector diverts 
the full jet in about one second, the closing time 
of the needle can be adjusted (if necessary, during 
operation) up to 30 seconds, by means of a regu- 
lating-valve in the by-pass, by which the oil escapes 
from the dash-pot cylinder. When load is thrown 
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on, the governor lifts the deflector out of the way, 
and at the same time the needle opens quickly, 
the dashpot offering no resistance. e@ operation 
of the whole arrangement will easily be followed 
from Fig. 30, while parts of the mechanism can be 
seen in the views of the turbines after erection in 
the makers’ shops, which are given in Figs. 34 
and 35, on page 106. The system combines in a 
simple manner close speed regulation with perfect 

ure regulation, and eliminates the necessity 
or installing automatic relief-valves, which are 
more complicated in design and are never abso- 
lutely synchronous in their opening with the clos- 
ing of the needle-valve. 

e deflector and needle are actuated by a servo- 
motor which is controlled by the governor, the 
servo-motor, pump, and governor forming a self- 
contained piece of apparatus. The governor itself 
is of the inverted-pendulum and is driven 
from the turbine shaft by a double open belt. The 
arrangement can be seen in Figs. 27to 30. In the 
casing below the governor there is an oil-pump, 
driven by a separate belt, which supplies the 
oil pressure for operating the servo-motor. The 
pump is of the rotary type, consisting of two spur- 
wheels of skin-hardened mild steel. It normally 
carries a pressure of from 200 lb. to 225 Ib. _ 
aq. in., but can be made to run up to 300 lb. 
Below the pump there is an accumulator chamber, 
to which the pump delivers, the upper part of the 
chamber containing a cushion of air. A gauge- 
glass shows the amount of oil and air the 
chamber at any time. The air is admitted by a 
valve connected to the pump suction-pipe, the 
mixture passing through a non-return valve into 
the aecumulator chamber. On the chamber there 
is an adjustable overflow, or safety-valve, through 
which excess oil flows back to the low-pressure 
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tank, being led on the way through cooling-pipes 
immersed in the tail-race. 

The pressure oil is admitted to the servo-motor 
through a floating distribution-valve, the position 
of which is determined by a pilot-valve. The 
eager is operated by the governor through a 

ridle, which can be seen in the figures. At the 
fulcrum of the bridle there is a return gear which 
is operated from the regulating shaft. This gear is 
fitted with a compensating arrangement, which 
consists of a small oil dashpot and eccentric shafts 
and discs. By means of this arrangement the 
governor may be adjusted to give the same steady 


GENERATORS. 





from one machine to another for changing over. 
The mechanical hand-regulating gear which is used 
for starting or stopping the turbine is connected or 
disconnected in any position simply by throwing 
over a lever, the automatic regulation being at the 
same time cut-off or thrown-in. 

The turbines were designed to operate with a 
net head of 1050 ft. (455 lb. per sq. in.), to have a 
normal output of 1750 brake horse-power, a maxi- 
mum output of 1925 brake horse-power, and to run 
at 500 revolutions per minute. e results of the 
official tests, carried out in March last, are given 





in the annexed table. All the electrical instru- 
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speed at all loads or a drop of speed between no 
load and full load up to 6 or 7 per cent., if pre- 
ferred, for parallel running. e speed can be 
adjusted during operation means of a small 
hand-wheel on the return-gear spindle, or also from 
the switchboard by a small direct-current motor 
fitted to the and having a double press-button 
suited for raising or lowering the s The load 
on machines running in parallel can thus easily be 





equally distributed among them, or transferred 


ments used were tested by Messrs. Elliott Brothers’ 
standard testing apparatus, while the water-pres- 
sure gauges were calibrated by the Government 
testing-gauge. As will be seen from the table, 
the water measurements were made both by the 
Venturi meters and by an overflow weir. This 
was installed in the tail-race. The figures obtained 
with the weir were about 3 per cent. lower than 
those given by the Venturi reading, but Messrs. 
Boving advise ue that they certainly consider the 
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is no spring as on the main turbines. The sets are 
provided with heavy steel fly-wheels, so that a 
close regulation can be obtained even with a 
governor which works comparatively slowly. The 
deflector and dashpot can thus be dis with, 
the governor operating the needle direct without 
any danger from water-hammer. The automatic 
oil-pressure governor is similar to that described 
for the large turbines, except that there is no 
pressure accumulator, the pump being of ample 
dimensions to supply the servo-motor direct. A 
pressure of lb. per sq. in. is used, but it is 
possible to run as high as 85 lb. per sq. in. without 
water-cooling. No electric speed-altering device 
is fitted, hand adjustment only being used, nor 
is the compensating device provided, as a slight 
variation in speed from full load to no load is of 
no importance in this case. The turbines are 
fitted with pressure-gauges and tachometers, and 
are connected to the exciters through flexible 
couplings. 

The alternators, the exciters, the switchboard, 
and the other electrical equipment in the station, 
were supplied by the General Electric Company of 
Schenectady, N.Y, U.S.A., through their agents, 
the Australian General Electric Company of 


Melbourne. The alternators are each of 1200 kw. 
capacity at 0.8 power factor, and generate three- 
phase, 50-period, 6600-volt current. These test 


results are given in the table. Three of the sets, 
fully loaded, areat present required to supply the 
needs of the mines and works for power, the fourth 
set acting as a stand-by. The switchboard, which 
can be seen in Fig. 26, contains three exciter 
panels, one Tirrill regulator panel, four machine 
anels, two outgoing transmission line panels, one 
ocal power and lighting panel, and two valve- 
control panels. The high-tension switch-gear is of 
the hand-operated remote-control type, and is 
situated in a three-storey annexe to the main 
building. The lower storey contains the instru- 
ment transformers and a step-down transformer 
which furnishes local _—_ and light. The middle 
storey contains the oil-switches, each in a separate 
cubicle, and the top storey contains the lightning- 
arrester equipment. Interconnecting cables in 
the station are carried through combs buried 
beneath the floor. 

The transmission line, which forms the link 
between the power-house and the works and 
mines, is just under 5 miles long. It runs straight 
across country to a sub-station at the reduction 
works. The line is in duplicate, there being two 
sets of three conductors, running psrallel with 
each other, and about 100 ft. apart. ‘The polesare 
of celery pine, obtained locally, and each is fitted 
with two cross arms, which carry the usual crown- 
glazed high-tension insulators. The six conductors 
themselves consist of 19/12 bare stranded copper 
cables. Electrolytic lightning-arresters are fitted 
in duplicate at each end of the line. The ground 
traversed by the lines has been cleared of timber 
as a protection against fire. 

The sub-station is a concrete building, with a 
steel roof, on the same lines as the power-house. 
It consists of a main hall, containing the switch- 
gear and some motor-generators, &c., and an annexe 
containing the main transformers. These latter are 
of the single-phase, oil-insulated, water-cooled type, 
and are nine in number, each of 700 kw. capacity. 
They are arranged in banks of three, two banks 
being in constant use, and the third acting as a 
stand-by. These transformers step down the 6000- 
volt incoming current te 3000 volts. The main 
switch-gear is of the same type as that in the 
power-house. It controls the incoming lines, and 
both sides of the main transformers, as well as the 
outgoing 3000-volt lines to the mines and blowing 
plant. ‘The gear alsocontrols the supply of current 
to step-down auxiliary transformers, which yield 
550-volt current for local use. The low-tension 
switchboard is one that has been in use for 
several years at the old steasn-driven generating 
station at the reduction works. The sub-station 
also contains two 75-kw. motor-generators, which 
give a supply of current for general lighting. A 
small Pelton wheel is installed to form an alternative 
method of driving the generators of these sets, to 
ensure the continuance of the lighting in the case 
of a complete shut-down of the main plant. This 
Pelton wheel is worked from the smelter water- 
supply main, which runs close to the sub-station. 
There are also two motor-generators, which furnish 
500-volt direct-current for a new electric crane at 
the converter plant. All the high-tension equip- 





ment in the station was supplied by the General 
Electric Company. 

The only remaining feature of the scheme to 
which we have to refer is the installation of elec- 
trically-driven blowing-engines for the smelter- 
furnaces and converters, This installation, which 
is illustrated in Fig. 37, on page 106, replaces the 
original steam-driven plant. The blowers are 
situated in a concrete and steel house built on the 
slag-dump level of the reduction works and close 
to the smelting plant. It is connected with the 
sub-station by two 3000-volt circuits. The plant 
consists of six motor-driven centrifugal blowers. 
Those for the furnaces each have a capacity of 
25,000 cub. ft. of free air per minute at a pressure 
varying from 4 lb. to 6 lb. per sq. in. The driving 
motors are of 920 brake horse-power. The blowers 
are of the double-ended balanced type, having three 
impellers at each end. On test the adiabatic effi- 
ciency was 75 per cent. The converter blowers 
have ten impeller wheels in series. They have a 
capacity of 3500 cub. ft. of free air per minute at 
12 lb. pressure, and are driven by 250 brake 
horse-power. In these blowers the inlet is at one 
end and the discharge at the other, and a balancing 
device is consequently provided. The adiabatic 
effisiency is 73 percent. All the blowers run at 
3000 revolutions per minute and are fitted with 
tachometers and pressure-gauges. The bearings are 
oil-ring lubricated and water-cooled. The air 
supply to the blowers is drawn from the atmosphere 
through an outside tower at a considerable height 
above the engine-room level. The intake is pro- 
vided with screens. The whole of the blowers and 
their switch-gear were manufactured by Messrs. 
Brown, Boveri and Co., of Baden, Switzerland. 

The whole hydro-electric scheme has, since com- 

letion, proved an unqualified success, and while 

uring operation there is a possibility of interrup- 
tion, experience has shown that this is not likely 
to be serious at any time. It has not been con- 
sidered necessary to retain the old steam plant as 
a stand-by. Thechange-over from steam to water- 
power was made without trouble, and without 
cessation of operation, during the last days of 
November last year. The amount of power gene- 
rated at the present time is about 5000 horse- 
power. This, however, by no means represents 
the limits of the present scheme ; while at a dis- 
tance of about 1} miles down the Yolande River 
from the present power-station, the water could 
be utilised again with a fall of about 400 ft. This 
would add about 40 per cent. to the maximum power 
which can be derived from the existing station. 

In conclusion, we should say that in the prepara- 
tion of this description we have received much 
assistance not only from the material placed at our 
disposal by Messrs. Boving and Co., but also from 
a technical description of the new works which has 
been prepared by members of the staff of the 
Mount Lyell Mining and Railway Company. Our 
thanks are due both to the Mount Lyell Company 
and to Messrs. Boving. 





INDUSTRIAL NOTES. 

Tue Minister of Munitions announces that he has 
made an Order, under Sc ction 4 of the Munitions of 
War Act, 1915, declaring 298 additional establish- 
ments as controlled establishments under the Act, as 
from January 31, 1916. A total of 2720 establish- 
ments have now been declared as controlled under the 
Act, from the date of the first Order, July 12, 1915, 
to January 31, 1916, inclusive. 





The London and Provincial Union of Vehicle 
Workers has decided to affiliate with the National 
Transport Workers’ Union. The decision was arrived 
at as a result of a ballot of themembers. The vehicle 
workers will therefore come within the purview of the 
triple industrial alliance of railwaymen, miners, and 
transport workers, which was formed recently. 





A meeting of the Executive Council of the South 
Wales Miners’ Federation was held on Saturday, 
January 29, at Cardiff, when it was decided, on a 
report of the General Wages Committee, to make an 
application, under the new Conciliation Board Agree- 
ment, for a 5 per cent. increase on the general wages 
rate. 

On the Ist inst., Mr. F. A. Gibson, the secretary of 
the South Wales Coalowners, informed Mr. Thomas 
Richards, M.P., the representative of the men, that 
the coalowners will ask the Conciliation Board to 
reduce the wage-rate by 3] per cent., as the result of 
the joint audit. 

The matter is to be considered at the next meeting 
of the Board. 





The Board of Trade has issued a return dealing 
with cases brought by railway servants in regard to 
their hours of labour. It states that during the = 
the railways, working with a reduced staff, have been 
called upon to handle a largely increased volume of 
naval, —! and other traffic, often of an abnormal 
character. he consequence of this has been that 
many of the men employed have had to work for 
very long hours. The fact that the number of com- 

laints of long hours is not greater than usual cannot 

taken to imply that long hours have not been 
frequently worked, but that tne men themselves recog- 
nise that under present conditions long hours must 
at times be inevitable. 





In an article contributed to Z'he Times of last 
Monday a neutral publicist makes the following state- 
ments :—‘‘. . . I made a point of visiting some of 
the t industrial centres in the Rhine Province and 
in Westphalia. Everywhere the moral depression is 
conspicuous among workmen, but it would be ex- 
tremely unwise to infer from this state of things that 
organised labour would pay the slightest attention to 
any suggestion of strike or unrest. I spoke with 
scores of workmen. They are all of them dissati 
with their present lot, and everyone of them has some 
vague sort of idea that ‘things will have to change 
after the war,’ but every single workman seemed to 
me firmly determined not to let his individual griev- 
ances influence what he calls his ‘national work.’.. . 
The German Government is taking great pains to 
publish alarming reports about Germany in neutral 
papers with a view to showing workmen in the Allied 
countries an ‘example’ to follow. . . .”—-The whole 
world now fully realises that Germany is ready to 
stoop to —- and is not going to be caught nap- 
ping by any kind of intrigue she may be guilty of. 





At the meeting of the Labour Conference at Bristol, 
on Friday last, January 28, the following resolution 
was put forward, confirming the Executive’s decision 
to allow Labour Members to enter the Coalition 
Ministry :— 

** This Conference confirms the action of the Execu- 
tive and the Labour Members of Parliament in allow- 
ing Labour Party representatives to enter the Coali- 
tion Government.” The mover, Mr. Tom Shaw 
(Textiles), added that old shibboleths must go in the 

resence of a European convulsion. If Messrs. Hen- 

erson, Roberts, and Brace (the members now in the 
Ministry) were to withdraw from the Government the 
action would be misunderstood not only by the Central 
Powers, but also by our Allies. He was not troubling 
about Labour seats, but about splitting the Conference 
upon purely political issues. 

Mr. Williams (general secretary, National Union of 
Railwaymen), in seconding the motion, stated that he 
did eo on the ground that the party ought not to be 
in an isolated position, seeing that the existing 
Government was a national, and not a party, Govern- 
ment. 

Mr. F. W. Jowett, M.P., argued against represen- 
tatives of the Labour Party sitting in the Cabinet and 
participating in decisions taken without the consent 
of the country. He opposed the resolution. 

Oa a card vote the resolution was carried. The 
following were the figures :— 

For sme _ one 1,674,000 
or & majority for the resolution of 1,405,000. 

A later resolution, to the effect that ‘‘ this Confer- 
ence, in view of the unprecedented situation that 
exists, expresses the opinion that the best interests of 
the nation would be served by Labour representatives 
remaining in the Coalition Government,” was passed 
by a majority of 1,127,000. 





According to the Manchester Guardian, the report 
on the present state of employment in Manchester 
submitted to the Local Relief Committee states that 
at the Labour Exchange the demand for labour is, if 
anything, more intense, although, wherever possible, 
the scarcity of men is met by the substitution of 
women. ‘‘ With the calling up of the groups, the 
difficulty is expected to become more pronounced, and 
considerable anxiety is felt as to how it will be —_ 
with. There are still many women willing to under- 
take work, but it is not always easy to fit them in 
where labour is required, owing to their unsuitability 
and lack of training. So far as work of a clerical 
character is concerned, there are few, if any, suitable 
women unemployed.” : 

The report states that among the men employed in 
warehouses as makers-up, &c., no unemployment 
exists; indeed, the shortage of labour tends to be 
come acute. In some occupations women’s labour has 
been introduced, and there seems a likelihood of the 
policy being adopted on a larger scale as the groups 
are called up. : 

The Registrar of the Mutual Registration Council 
had anticipated a large increase in the number of relief 
cases for registration during the winter months, but 
owing, he says, to the fact that the class of people 
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who usually receive relief at this time of the year are 
on the whole in a far better position than before the 
war, it has not been neceseary for the usual relief to 
be given. 

Tne Manchester Local Relief Fund stands at 
122,719/. For the month of January the average 
weekly receipts have been 39/. The total payments 
out of the fund amount to 98,676/., leaving a balance 
of 24,0437, 





The question of ‘‘ Women’s Work During and After 
the War” formed the subject of a paper, | the Hon. 
Lady Parsons, read before the Royal Society of 
Arts, on Wednesday last, the 2nd inst. The lecturer 
reviewed the various fields open to women. In the 
field of engineering, she said: ‘‘ . It is quite 
evident that if girls are keen to go into engineering 
at a time of stress like the present, they must take 
things as they are; but, at the same time, when one 
considers the enormous number of women employed on 
munitions—19,000 —to meet the extreme needs of the 
country, it cannot be thought unreasonable to press for 
some facilities for those who have had an expensive 
education as well as for the unskilled women. A 
roomy hostel with civilised interior arrangements and 
meals decently served is the accommodation most com- 
fortable and convenient for girls. Once the problem 
of lodging is solved, educated girls would not be long 
in setting to work to learn the routine of the shops, 
and then be ready to take advantage of such oppor- 
tunities as may happen. But there must be a reason- 
able chance of employment at the end of training. 
Professional women cannot generally afford to give 
themselves a course of training, unless it is for some 
definite object. In engineering, as in medicine, few 
young men are entering the profession at present ; but, 
so far, little provision has been made to Supply their 
place with trained women. . . . A good | as been 
given to engineering for women by the plucky and 
patriotic action of the week-end lady munition-workers 
at various large firms. At one firm some 300 ladies go 
down and keep the lathes running on Saturday and 
Sunday. The output of some of the ladies has created 
great astonishment among the ordinary workers and 
the skilled foremen. Already some of them can set 
the tools in their lathes, and some of the most skilled 
are quietly qualifying themselves as mechanics, the 
idea being for the week-end women munition-workers 
to bring their own skilled women mechanics with 
them; they would then no longer be open to the charge 
of keeping skilled men mechanics waiting on them on 
Sundays. .. .” 





The half-yearly financial statement and monthly 
report for January, 1916, issued by the National 
Union of Boot and Shoe Operatives, gives several 
interesting figures from which we take the following: — 











£ e & 

Funds in hand, trade department 123,898 1 10 
» » sick “ 8494 7 9 

9 » fidelity ,, 309 0 «+O 

” +» political ,, 1,873 8 3 
Total in hand, central office 134,574 17 10 
mt » branches... 65,160 16 6 
Total funds of the union ... 199,735 14 4 


The union has 41,665 male and 9276 female members, 
or a total of 50,941 financial members, which, with 
7432 probationary members, gives a grand total of 
58,373. The number of financial members now serv- 
ing with the Colours is 7685 ; in addition to this there 
are @ number of probationary members also serving, 
which would bring the total number of members with 
the Colours to approximately 10,000. 





The object of the new Norwegian Act dealing with 
accidents, which came into operation on January l, 
1916, is to insure the employees of industrial estab- 
lishments against accidents connected with their work 
entailing disablement or death. The National In- 
surance Institution finds free sick aid and pays sick 
compensation during sickness caused by an injury 
after a lapse of ten days from the date of the acci- 
dent. During the first ten days the district sick fund 
supplies the aid, provided the person in question 
comes under the scope of the law regulating cases of 
sickness, otherwise the National Insurance Institution 
does the needful. When the treatment for the injury 
comes to an end, and should the injured operative be 
completely incapacitated, he receives 60 per cent. of 
his former es ; he receives only a proportionate 
share of his former earnings for partial incapacity 
for work following an accident, provided the result- 
ing decrease is over 5 per cent. of the earnings. 
The compensation in cases where the injury causes 
death remains the same as in the old law. The 
scope of the new law is somewhat widened, and 
comprises agricultural labourers where mechanical 
power is used, persons engaged at electric elevators 
and high-pressure heating installations, and transport 
by lighters not smaller than 50 tons ; also men engaged 
in incidental work, when the aggregate annual wages 





are not below 500 kr. (28/.). When a job has been 
taken over by contractor or by a set of men at a 
fixed price, the duty of insurance rests with the one 
who has taken over the work, if he can be looked upon 
as employer. 


The Copenhagen builders (bricklayers) have gone 
out on strike to the extent of some 3000 men, 
the men in eight other branches of trade, including 
textile and paper manufacture, have given notice to 
cease work. The Employers’ Union in this connection 


has addressed a communication to the co-operating 
trade unions, and negotiations are pending with a view 
to avoid further stoppages. In re to the builders 


they ask 70 dre (9}d.) per hour, whilst 55 dre (74d.) 
per hour is offered. The Employers’ Unions’ commu- 
nication to the trade unions recommended the with- 
drawal of the various notices of strikes, so that 
negotiations could proceed undisturbed. Should no 
agreement in the meantime be arrived at, 15,000 men 
will go out early in February, and at the same time 
319 agreements expire, and will require renewal. 


The increase in pay demanded by the men is in many | T 


cases excessive ; the builders have asked for a rise 
amounting to 60 per cent., having refused an offer 
of 10 per cent. rise from the masters ; in the wood 
industry the men have asked for ten times more than 
the masters seem inclined to pay ; and the labourers 
(of contractors, &c.) even demand an increase of 
63 per cent. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

We give below a few data on several colonial and 
fore cagnprtas ag taken from the Board of 
T: Journal. urther information on these jects 
can be obtained from the Commercial Intelli salen, 
Board of Trade, 73, Basinghall-street, London, E.C. 


Australia: H.M. Trade Commissioner in Australia 
has forwarded specifications for tenders (as noted below) 
by the Victorian Government Railways. led tenders, 
on proper forms, will be received by the Victorian 
Railway Commissioners, Spencer-street, Melbourne : 
—1l. Up to 11 a.m., on March 15, for the supply and 
delivery of a belt-driven cold-metal circular saw and 
accessories (Contract No. 29,694). 2. Up to 11 am., 
on March 22, for the supply and delivery of a double 
wet tool-grinding machine and accessories (Contract 
No. 29,705). 3. Up to 11 a.m., om March 22, for the 
supply and delivery of a complete set of thermo-electric 
pyrometers with accessories (Contract No. 29,716). 4. 

p to lla.m., on March 29, for the supply and delivery 
of a 13-in. centre by 14-ft. gap bed, sliding, surfacing, and 
screw-cutting lathe, and accessories (Contract No. 29,709). 
H.M. Trade Commissioner for Australia has also for- 
warded specifications in connection with a call for tenders 
by the Commonwealth Department of Defence (Navy 
Office), as follows:—Tenders will be received by the 
Director of Navy Contracts, Navy Office, Melbourne, up 
to noon on May 1, for the supply of cranes, lifts, loco- 
motives, winches, air-compressors, &c., required for the 
Commonwealth Naval Dockyard, Cockatoo Island,Sydney, 
N.S.W. H.M. Trade Commissioner adds that he is 
informed that no conditions of tender peculiar to United 
Kingdom manufacturers have been issued, but that quo- 
tations should be f.o.b. home port, or c.i.f. ee. 

referably the former. The Commercial Intelligence 

ranch of the rd of Trade is in receipt of a copy of a 
report of the South Australian Parliamentary Standing 
Committee on Railways, which recommends the con- 


struction of a line of railway, about 25 miles long, from | of 


Hanson to North Booborowie, at a cost not ey = | 
163,000/. A further report of the Committee deals wi 
the Yankalilla and Second Valley Railways. The Com- 
mittee recommends the construction of a line from Wil- 
lunga to Yankalilla, a distance of about 23 miles. 


Portugal: With reference to the call for tenders for the 
execution of repairs to the gunboat Ibo, H.M. Consul 


ul at | sary 


Lisbon reports that the contract has been awarded to a 
Portuguese firm. In his earlier report on the subject, 
H.M. Consul suggested that the successful Portuguese 
ee would probably require to obtain materials from 
abroad. 


Spain : The Gaceta de Madrid notifies that tenders will 
be received at the Direccién General de Obras Publicas, 
Ministerio de Fomento, Madrid, up to February 11, for 
the construction of shelters on the Espaiia wharf in the 

t of Barcelona, at an estimated cost of 705,896 pesetas 
Shout 28,0002.). The works must be com within 
@ period of three months from the date of the award of 
the contract and completed within a further two +. 
Although this contract will probably be awarded to a 
Spanish firm, nevertheless the carrying out of the works 
may involve the purchase of some materials outside Spain. 

United States of America (Philippine Islands): The 
Acting British Consul-General at Manila has forwarded a 
copy of a specification, together with eonditions of tender, 


&c., for the erection of a new central s -mill, &c., at 
Isabela-Binalbagan, foe ment ep contract in- 
cludes theerection of buildings; the supply and installa- 


tion of machinery and auxiliary plant, such as clarification 

— concentration plant, mixer, pumps, crystallisers, 

» vo be electrically operated wherever i from 

an electric power plant, to be installed ; the laying down 
of a railway of 36-in. gauge, suitable for the on 

tation to the factory of the cane from the pro- 

district, and capable of conveying at least 1000 tons 

of cane per day ; the supply and delivery of locomotives 


and | in the sections relating to these 





and apn ge together with locomotive-sheds; the 
supply erection of bridgework for the railway ; the 
Sabdins of all ecconeariniliitan maciaain Ceak 
8 necessary ings, wharf, 
telephone system, i i t, water and sewerage 
system, &c. Benled tentlere wil he up to 1l a.m., 
on April 15, by the Secretary, Central Sugar Board, 
Government of the Philippine Manila. 

Republic of Colombia: The Diario Oficial, Bogotd, 

blishes the text of a note from the Junta Central de 
Hygiene to the Colombian Government relative to the 
sanitary measures which should be taken at the port of 
Buenaventura in view of the prevalence there of yellow 
fever. It is stated that, in addition to undertaking 
disinfecting operations and an active campaign against 
mosquitos, many houses will have to be demolished and 
reconstructed on hygienic lines, streets re-paved, and a 
com sewerage system installed. Extensive defence 
een eS Sen ae 
tide es the dwellings) are also necessary. The Junta 
is of opinion that the sanitary works should be entrusted 
to expert foreigners, and recommends the appointment of 
an engineer and a medical man i in sanitary 
measures to make an estimate of the cost of the works. 
he Diario also publishes the text of a law authorising 
the Colombian Government to complete all the necessary 
arrangements by December, 1916, at the latest, for the 
construction of a railway from Ciicuta or Puerto Villa- 
mizar to the Magdalena River. The Government is then 
to undertake the construction and equipment of the li 
either by private-or public contract. Specifications an 
conditions of contract in connection with the pretest will 
be published in Colombia and abroad. The Law further 
quthaslen the Government immediately to initiate steps, 
both in the Republic and abroad, for the contraction of 
a loan for the proposed works. 

Brazil: The Diario Official, Rio de Janeiro, publishes 
a Decree authorising the Executive Power to open, in 
favour of certain Government ts, extraordinary 
credits up to the total amount of 50,000,000 milreia (about 
2,360,000/. at current rate of change) for the following 
jen ey :—Assistance to persons affected through the 

rought in Northern Brazil ; land, sea and river transport ; 
settlement of national labourers ; works of public uvility 
in the zones ravaged by the drought, or in those parts to 
which the afflicted population has fied, including road 
and railway construction and the extension of existing 
railways. 

Argentina : H.M. Minister at Buenos Aires reports that 
the Great Southern Railway Company has now curried out 
the greater part of the i ion works in the valleys of 
the Rio Neuquen and Rio Negro, which it under by 
a contract dated September 24, 1910. The company was 
authorised to spend up to 4,032,000 pesos gold (about 
——, Lx sum, it — aoe would a 

iy the of January, engineers supervising the 
works on behalf of the Government estimate that a 
further 270,000/. will be required to complete the under- 
takings. This need for extra expenditure is attributed 
by the company to the thoroughness with which the work 
has been carried out, supplementary works having in 
certain cases been undertaken in order to ensure compivte 
safety in case of floods. 








Tue Iron anv Sree. Instirure.—The annual and 
autumn meetings of the Institute will be held, by kind 
permission, at the Institution of Civil Mingincens, Great 
George-street, Westminster, 8.W., on the following 
daves :—Annual meeting, Thursday and Friday. May 4 
and 5. Autumn meeting, Thursday and Friday, Sep- 
ember 21 and 22. 





JAPANESE RaiLway Devetorment.—About 175 miles 

new ordinary railway and 50 miles of light lines were 
opened for traffic in Japan in 1914. The most important 
new sections were 25 miles on the Tokushima line, 23 
miles on the Sakata line, and 20 miles each on the Mura- 
kami and Gwanyetsu lines. The Tokaido line, connect- 
ing Tokio and the South, was damaged by typhoons in 
the summer, and extensive repairs were rendered neces- 
. Two of the most interesting railway events of 
1914 were the completion of a new central station at 
Tokio, and the +B a Government electric railwa 
between Tokio and Yokohama. This railway, which 
runs side by side with the previously existing steam 
track, is 19 miles long. 





Tue ‘Practica Enocinger” Pockxer- Book AND 
Diary.—A copy of the current edition of this very useful 
pocket-book has recently been received from the Tech- 
nical Publishing Company, Limited, of 1, Gough-square, 
Fleet-street, E.C. It contains a section giving ral 
information, including mathematical and ier tates and 
data, and this is owed by sections devoted to sub- 
jects such as the properties of steam-boilers and acces- 
sories, steam-engines and turbines, condensers, gas and 
oil-engines, air - compressors, g and ventilation, 
hydraulic machinery, engineering i machine- 
tools, beams and columns, power transmission, 

nforced ete construction ; short notes on refrige- 
ration, cranes, springs, patents, &c., are also included. 
This edition has been carefully revised and brought u 
to date by including the results of recent research an 
removing all te matter. The principle of similarity 
oS ee ere tee been made use of 
in steam-engine section, and notes on the selection 
and use of lubricants for steam-engines, gas and oil- 
engines, turbines and compressors, have been included 
machines. The price 
of the pocket-book, bound in cloth, is 1s. 3d., or in 
**Peltine ” re, ls. 9d., post free in both cases ; 
foreign postage is 3d. extra for either style of binding, 
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AUTOMATIC HYDRAULIC CONTROL- 
VALVE. 


WE illustrate on this an automatic hydraulic 
control-valve devised by Mr. E. C. Haarer, ehief 
engineer of the London Hydraulic Power Company, 
of Hatfield-street, 8.E. The apparatus has been 
primarily designed to be ns in the pipe-line 
connecting an accumulator in an outlying district 
with the mains of an hydraulic system. Such an 
accumulator to be of the greatest value must be freely 
responsive to the pressures in the mains, as with a 
restricted connection the accumulator effect is nullified. 
On the other hand, the difficulty with a freely 
responsive accumulator is its violent contact with the 
stops at the top and bottom limits of the stroke. 
The problem, therefore, was to keep the accumulator 
freely responsive throughout the whole of its ascending 
and deotinding range, and at the same time to prevent 
effectively, anything like violent contact with the top 
and bottom limit-stops. The device schemed out to 
meet these requirements consists of a combination of 
valves contained in one valve-body. These valves 
have the purpose of automatically controlling, dimi- 
nishing, or preventing the flow of the liquid in either 
direction in the pipe-line, but at the same time they 
allow the fluid to flow automatically in a direction 
opposed to its previous motion, when the main valve 
is closed. Reference to Figs. 1 and 2 will make clear 
the construction and operation of the apparatus. 
Fig. 1 represents a section of the valve in elevation, 
and Fig. 2 a section in plan. Figs. 3 and 4 are an 
elevation and plan respectively showing the arrange- 
ment of the valve and gear as applied to various 
accumulators on the system of power mains. 

Referring to Figs. 1 and 2 it will be observed that 
the valve has a double-headed piston A B working in 
a body having two ring porte C, D, with an annular 
space E between, connected to the outside of each 

rt by a small by-pass E! fitted with the check-valves 
FG. The length and stroke of the piston are such 
that when in mid-position both ports are uncovered, 
and there is therefore a clear passage through the 
valve in either direction. When the piston is moved 
over to either extremity of its stroke, it covers one of 
“oe blocking the passage. 

hen the valve is applied to an hydraulic accumu- 
lator, suitable gear is fitted between the accumulator 
and the valve-spindle, arranged so that as the accumu- 
lator-ram approaches either limit of its travel it 
gradually moves the valve-piston over one or other of 
the ports, according to the direction of its movement, 
thus slowing down the motion and avoiding shock. 
The gear is at the same time arranged to bring the 
iston back to mid-position when free of the contact 
rackets on the accumulator. 

Assuming the water to be flowing into the accumu- 
lator in the direction of the arrow H, the ram will rise 
until it approaches the top of its stroke, when the 
gear will move the valve-piston in the direction of H' 
until port C is closed and the motion of the ram thus 
stopped. If during the closing (or closed) period the 
pressure should at point H be reduced by a i 
on the main, water passing through the by-pass F in 
the direction of the arrow J would cause the accumu- 
lator-ram to descend, and in so doing move the piston 
back to mid-stroke, thus restoring the full area 
through the valve passage. On the descent of the 
accumulator to the bottom position the movement of 
the piston and water will be similarly affected, but 
in the opposite directions. 

Figs. 3 and 4 represent an elevation and plan of an 
accumulator showing the arrangement of the control- 
valve and the application of the operating gear. The 
control-valve, ebtedy described with reference to Figs. 
1 and 2, is placed at K in the pipe connecting the 
hydraulic main with the accumulator, the acoumulator 
casing being provided with the contact brackets L and 
R, through which the tappet-rod V. In Fig. 3 
the valve is in mid-position and the accumulator is 
shown approaching the bottom resting blocks at the 
point when the bracket R commences contact with the 
tappet S, thus depressing the lever W and ually 
closing the valve through the spindle at U ; as the 
accumulator ascends the weight T brings the lever 
back to mid-position. The operation at the top of the 
~—_ a a ory ter ; the fixed bracket — 

e sliding weight M off its supporting tappet P, thus 
allowing the weight N to raise the am through } 
the tappet-rod V (the slot 0 in the link between the 
levers W and T allowing the necessary free motion 
for the upward travel of the lever) thus gradually clos- 
ing the valve at U. As the acoumulator descends the 
weight M again rests on the tappet P, thus overhauling 
the weight N and bringing the lever W back to mid- 
position. It will be o ed that the valve and gear 
remain in this mid-position whilst the accumulator is 
moving between the bottom position, shown in Fig. 3, 
and the top position, when the bracket L lifts the 
weight M off the tappet at P. 

e valve has been successfully a 
of accumulators with results, 
claims made for it. The valve is also 
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rated by a ram, such as that 
ges and dock machinery, and is 
pone | adapted for high-speed passenger lifts as 


hydraulic open | 0 
for working swing-bri 


a sategu nst the breaking of the hand-rope or 
other connection to the usual working valve. 





THE FLOW OF AIR THROUGH NOZZLES.* 


By Captain THomas B. Moruey, B.Sc., Associate 
Member, of the University of Glasgow. 
(Concluded from page 94.) 

Orxirick EXPERIMENTS. 

AN orifice—referred to as No. 7—0.196 in. in diameter, 
was made in a thin flat disc, asshown in Fig. 16, page 103. 
It was used with its flat side next the air-reservoir, and 
then, by reversing it, so that the bevelled side was next 
the air supply, another orifice form—No. 7a—was ob- 
tained. periments were made upon these orifices in 
the same manner as those already described. 

Discharge Experiments.—As in the nozzle experiments, 
the temperature change was negligible except during the 
initial stages of the flow. It was found that the curves 
of log. ey and time were slightly curved, as shown 
in Fig. 18, so that the disc coefficients are not con- 
stant. Since it was consi that during the period of 
rapid temperature change the measurement of the mean 


value of ar for the air in the reservoir was not very 


reliable, the coefficients have been calculated for only 
that part of the flow during which the temperature was 
acre ge | constant. As the available pressure was 
oe is means on the —- have been found 
or up to ° . In. only. 

The slope b of the curves of Fig. 18 was measured at 
several pressures, and the coefficients calculated from 

* Paper read before the Institution of Mechanical 
Engineers, January 21, 1916. 

















equation (3). The results are shown in Fig. 17. As was 
to be expected, No. 7A, in which the inner surface of the 
orifice plate was bevelled, and which had not a very sharp 
edge, has a higher coefficient than No. 7. 

Velocity Experiments.—The orifices gave reaction and 
impact results very similar to those obtained for the 
nozzles, the impact attaining its maximum value at a 
distance of 9 in. from the orifices. The reactions and 
maximum impacts are shown in Fig. 19. Since the dis- 


charge coefficients have been found for ures only up 
to 50 Ib. per sq. in., the velocities also have been calcu- 
lated only up to that point. The velocities for both 


orifices agree within the limits of ex ental error. 
The mean values for both orifices are shown in Fig. 20. 
Those calculated from the reactions are practically equal 
to the theoretical, and, as im the case of the nozzles, 
those based on the impacts are higher, the difference 
this time being about 10 per cent. 

GENERAL CONCLUSIONS. 


In the flow of air through an orifice, it is evident that 
& vena contracta exists, the size of which depends upon 
the of the air supply, so that the discharge co- 
efficient is variable, increasing as the pressure increases. 

A convergent nozzle with a rounded inlet may have 6 
discharge coefficient of 0.98 if it is short ; and, so long as 
there is no sharp change of curvature, alterations in the 
form of the entrance curve have very little effect u 
the coefficient. The addition of a divergent part after 
the throat ~—“y reduces the coefficient, unless the taper 


is very grad 

The efficiency of nozzles and orifices, as snersared by 
the mean velocity of the jet produced, is very hig! 
indeed, becoming practically unity if they are of the 


form. For pressures up to 50 Ib. sq. in., 
ifces and convergent nozzles are guastionhy. equally 


good. (It may be remarked that Rosenbain found that in 
the case of steam up to 80]b. per sq. in. an 
better than a nozzle. ‘ 
While the addition of a short and very gradually diver- 
gent part to a nozzle may slightly improve its e 


iency, 
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it appears that, in general, and within the pressure 
limits of the experiments, a divergent part added to an 
air-nozzle is not an advantage, and if such a has 
more than a gradual taper, it reduces the efficiency of 
the nozzle very seriously. 


The effect of extra length is not so deleterious as that| of 


of a rapid rate of divergence. In the case of divergent 
nozzles, an entrance curve of about 0.5 in. radius gives an 
appreciably higher efficiency than one of 0.1 in. radius. 
be author is unaware of any published results of 
——— on the efficiency of air nozzles, except those 
ublished in 1906 by Professor Lucke, of Columbia Uni- 
versity, New York. Professor Lucke then stated, on 
what the author considers entirely unsound grounds, that 
the efficiency of the expansion of gases in nozzles was 
extremely low. By 1912, however, Professor Lucke had 


changed his views, and stated that as good results could 
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be obtained in the case of air expanded in nozzles as in the 
case of steam. he author’s experiments confirm, or, 
rather, even surpass, this latter view, provided the 
— are of the Page meee —— be 

ith regard to the discharge coefficients, it may 

noted that the author has not in any case found values in 
excess of unity, as has been claimed by some experi- 
menters, 

Many engineers have some doubt as to the coefficients 
to be adopted when nozzles or orifices are used for the 
measurement of air, as, for example, in the testing of air- 
compressors, &c. In his paper on “‘ Modern Condensi 
Systems,” read before this Institution in 1913, Mr. A. E. 
Leigh Scanes quoted a formula, due to Leblanc, for the 
flow of air through a “ properly designed ” nozzle, which 
also was commended by Se eer H. Riall Sankey. 
anthor finds that this formula corres: is toa d 
coefficient of 0.97; it is therefore in quite satisfactory 
agreement with his results. 

re is some discrepancy between various published 
coefficients for orifices. Probably the sharpness of the 
edge has considerable influence. Since, a from this, 
the coefficient for an orifice varies with the pan the 
best plan for the measurement of air-flow by means of 
this type is evidently to re short convergent nozzle 
with a rounded entrance, and to adopt a coefficient of 
0.98. The formula for the discharge, under maximum 


discharge conditions, then becomes W = 1880 aver 


W is in pounds per hour, p in pounds per 
solute, A in square inches, and T in deg. F 








uare inch ab- 
1 . absolute. 

The author isnot aware whether turbines operated by 
com air have ever been employed, though he 
believes that they have been pro for pulsion 

torpedoes, but in view of the high efficiency with 
which the expansion of air in nozzles may be carried out, 
and the advantages in many circumstances of the tur- 
bine over the reciprocating motor, there appears to be a 
distinct field in which, where power is transmitted he 
compressed air, the reciprocating motor might with ad- 
vantage be replaced by an air-turbine. 


Section II.—Impacr anp REaAcTION OF JETS. 


The comparison of the reactions of the air-jets with the 
forces recorded on a flat plate placed normally to the jets 
raises two points that call for explanation—namely, the 


Fig.19. VELOCITY EXPERIMENTS. REACTION AND 
MAXIMUM IMPACT. ORIFICES 7 AND TA. 
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variation of the impact with the position of the plate, 
and the relationship between the true momentum per 
second of the jet, and the reaction and impact results. 
The variation of the impact with the position of the plate 
indicates that it is the impact which is influenced by some 
factor not considered in the elementary theory, and it is 
therefore the impact results which, in the first place at 
least, require investigation. 


For the force on the pote to represent the entire 


momentum per second of the impinging jet, ib is essential 
that the air as it leaves the plate should all be flowing in 
directions to its original direction. This was tested 
by introducing smoke or fine cotton threads attached to 
the end of a wire into the neighbourhood of the plate ; it 
was found that the air always left the plate in tial 
directions, and there was no evidence ei of “‘ rebound” 
or of residual momentum in the original direction. 
Experiments were also made with impact plates of 
12 in., 10 in., 8in., and 6 in. diameter, with result 
that the impacts on the 12-in. and 10-in. plates were found 
to be the same, that on the 8 in. plate very slightly less, 
and that on the 6-in. plate 2.5 per cent. less. The 12-in. 
plate used in the experiments is thus h to 
ensure that the er recorded are independent of the 
size of the plate. In order to test whether any appre- 


The | “i#ble reduction of pressure on the back of the plate took 


place, such as might have heen caused by an induced air- 
current flowing radially outwards over the back of the 
plate to combine with the air leaving the face, a fixed 
guard-ring, 6 in. wide, was mounted so as to be concentric 
and fiush with the impact plate, the radial clearance 
between them being 0.02 in. The function of this ring 
was to check the establishment of induced currents on 
the back of the plate, if such currents tended to be set 
up. The experiments showed that the presence of the 
ring had no effect whatever on the forces recorded. 

Th was considered the wae aes © Se Seeee at 
least, the expansion e air might not complete 
pe ye > my from the nozzle, and that by the con- 
tinuation of the expansion in the free jet the momentum 





would increase as the distance from the nozzle increased. 
The increased momentum would, of course, not be entirely 
in the direction of the jet, and the falling pressure in the 
free jet would also affect the impact. However, it 
seemed desirable to test the completeness of the expan- 
sion, and accordingly the pressure at a series of points 
along the axis of jet was measured by means of a 
pointed static-pressure tube, 0.125 in. in diameter, having 

a circumferential ring of small holes similar to that used 
by the National Physical Laboratory in conjunction with 
a Pitot tube, and illustrated in the Proceedings of this 
Institution, 1904, 298. The tube could be put into 
communication with either a Bourdon compound pressure 
and vacuum-gauge or a water-gauge, according to the 
magnitude of the pressure to be measured. 

Experiments carried out upon nozzles 1p, 2, and 
orifice 7 gave results which differed only very slightly. 
With nozzle 1 p and a pressure of 40 Ib. per sq. in. above 
atmosphere in the reservoir, the pressures in the jet— 
measured in pounds per square inch above or below 
atmosphere—were 4.5 above at the exit from the nozzle, 
4 below at 0.1in., rising to 1 above at 0.25 in., then falling 
to 0.09 below at 1.6 in., 0.115 below at 3 in., and gradually 
rising to 0.015 below at 20 in. from the nozzle. The 
pressures at 0.7 in. to 1.2 in. from the nozzle were very 
unstable ; outside those limits the pressures were steady. 
These results show that expansion is complete at or 
extremely near to the exit from the nozzle, and that 
while the impact changes considerably between points 
at distances varying from 2 in. to 14 in. from the nozzle, 
the pressure between these points remains nearly con- 
stant. The variation of the impact is not therefore due to 
changes of pressure—with corresponding velocity 
—in the free jet. 

_More light 1s thrown upon the matter by considera- 
tion of the effect of the air-jet upon the surrounding 
atmosphere. The pressure experiments show that there 
is a slight vacuum along the greater part of the axis of 
the jet, so that the surrounding air must tend to flow 
into the jet, and by means of smoke-bands and fine 
threads to reveal the direction of the air currents 
round about the jet it was found that there was a flow 
into the jet in nearly normal directions, and this normal 
flow persisted up to points quite close to the impact- 
plate. Even when the plate was close to the nozzle there 
was a sti air-current al the outside wall of the 
metal blank in which the nozzle was bored, which curled 
fe SSeenES ENO 208-90 GH SB) GaRED. Che GEN AF'eES 

nk. 

By displacing the re-tube from the axis it was 
found that the smallest perceptible effect on the water- 
gauge was indicated at a radius of 0.75 in. at 1.5 in. from 
the nozzle, and this radius increased in accordance with 
an approximately bolic law up to 2.5 in. at 20 in. 
from the nozzle. ese observations, though they repre- 
sent only roughly the real boundary of the jet, are in 
tolerable agreement with the conclusions of Parenty and 
others that the jet is a a in form. 

Experiments were also made with a Pitot tube placed 
in the axis of the jet at various distances from the nozzle. 
Making assumptions for the probable temperature, and 
therefore density in the jet, the velocity can be calculated 
from the readings of the Pitot and the pressure-tubes. As 
already explained, the velocity of the jets in gots 
cannot be determined accurately by this method. The 
approximate velocities so found were, however, nearly in 
inverse ratio to the distances from the nozzle. Hence the 
cross-section of the jet is about proportional to the dis- 
tance along the axis, and thus the evidence of these 
experiments too is that the jet is ic in form. 

It is worthy of notice that when the Pitot tube was 
just at the exit from the nozzle, the pressure recorded by 
the gauge to which it was connected was equal to that in 
the reservoir; this confirms the conclusion previously 
reached that the efficiency of the nozzle is practically 
unity. 

The parabolic form of the jet has a bearing upon the 
hypothesis which appears to the author t bosaeaien 
with the observed data. It seems probable that an 
7 system ” of circulating air is set up round about 
the jet, the external air flowing in ope bye dey 4 
jet until it comes near the boundary of jet, when it is 
rapidly accelerated, and, pearry & with the jet, is 
deflected with it at the impact plate. _ , 

The remainder of the path of the circulating air is 
completed in the atmosphere; it may be remarked in this 
connection that smoke-bands 3 ft. to the side of the 
nozzle were drawn into the jet when the discharge-cock 
was opened. The energy tem derives the energy 
required to initiate it during establishment of the jet 
or. oe ree —— 
a very small energy dem upon ence 
induced air derives but little of its momentum at the 
expense of the original jet, with the result that the 
momentum of the total air deflected by the impact plate 
is augmented—that is, the force of impact on the plate 
"aa plete mathematical ion for the of 

com ma\ expression for 8 
stream-lines set up, together with the effect of frictional 
losses, and the consequent effect at the impact-plate. 
seems to be impossible. The nature of the variation of 
the im may, however, be indicated as follows :—Let 
M be momentum per second of the jet as it leaves the 
nozzle. Let x represent distance, measured along the 
axis outwards from the nozzle. (The distance « need not 
be measured from the mouth of the nozzle as origin.) 


The jet being parabolic, the velocity V is inversely 
proportional to z, and the perimeter of the jet is pro- 
portional to /z. 


Considering the induced air added between sections at 
x and «+ dz, it may be assumed that, since the air flows 
in y, the area dA of the stream of induced air 
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before it reaches the jet is proportional to dx and to the 
perimeter. A 
os d A is proportional to d x Vz. 
Assuming the velocity of the induced air 
jet to be proportional to V the jet velocity, 
momentum per second = d M’ is proportional to d A 
x Veor=kxdax Jr x 1 ske az. Hence, 
x 
neglecting friction, the total added momentum per second 
at any point 
D 





=M=\|ke ‘dr=C- 
Ja ° 

M’ thus increases as z increases, but its rate of increase, 
while remaining positive, diminishes. The terms M and 
M’ are represented in form in Fig. 21 (page 103). 1 
diminution of the momentum per second due to friction, 
F eay, which is that part of M required to maintain the 
circulating energy system, has still to be allowed for. It 
is sufficient for the present pui to remark that F 
must continuously increase as x increases, and that it is 
most probable that its rate of increase also increases. 
The curve of F will therefore be of the shown in 
Fig. 21, and the total impact M + M’' - F will vary, as 
shown by the dotted curve, rising to a maximum and 
then falling. The curves of Fig. 7 (page 92 ante) are of 
this character. 

On the above hypothesis the observed impact should 
approach the value M of the true impact of the original 
jet as « decreases. As there seems to be no reason why 
the reaction of the jet should not represent the true value 
of M, this means that as the plate approaches the nozzle 
the impact should approach the value of the reaction. 

Most of the curves in Fig. 7, if continued, cut the 
axis of co-ordinates at points on the scale of impact 
which agree fairly well with the reactions. Complete 
agreement is hardly to be expected, on account of the 
very unstable ure conditions at about 0.7 in. to 1.2 in. 
from the nozzle, and on account of the effect of the pre- 
sence of the impact plate at short distances, these factors 
influencing the accuracy of the impact results at the 
shorter distances. In fact, at about 0.2 in. distance the 
conditions of flow between the plate and the end of the 
nozzle are radically altered and violent oscillations of the 
plate occur. It will be noticed that the ratio of the maxi- 
mum impact to the reaction is in all c+ses nearly constant, 
having a mean value of about 1.1. This affords evidence 
in support of the assumption made that the velocity of 
pe induced air added to the jet is proportional to the jet 
velocity. 

Tt should be noted that it does not follow from the expe- 
riments, or from the hypothesis put forward, that the effect 
of the jets from the nozzles of a turbine upon the blades 
will be increased as the distance between them increases, 
for the conditions in a confined space and with moving 
blades are largely different from those of the experi- 
ments—namely, a jet in free atmosphere and impinging 
on a stationary plate. 

An important deduction from the results is that, for 
the determination of jet velocities, it is better to measure 
the reaction of the jet rather than the impact. 

The author desires to express his thanks to the Univer- 
sity of Glasgow for the facilities afforded for carrying out 
the experiments. 





A BC Guipg To Patents ror InvenTions.—We have 
received a copy of the second edition of this guide. 
edited by Mr. Robert E. Phillips and Mr. A. Millward 
Flack, and is published by Phillipss, 70, Chancery-lane, 
W.C. As its title implies, it gives information on 
potent for inventions under ings alpha- 

tically. The information is detailed and extensive, and 
will prove of great use to all classes of inventors. 





Tax InstTiTUTION OF Nava ARcuHITECTS.—The annual 
meeting of this Institution will take on Wednesday, 
April 12, and the following day, in the hall of the Royal 
Society of Arts, John-street, Adelphi, W.C. Owing to 
the continuance of the war, the Council have decided 
that it would be unsuitable for the customary enterbain- 
ments to be given ; the annual dinner and evening rece 
tion will accordingly not take place. The Geena will & 
willing to present a gold medal to any person, not being a 
Member or Associate Member of Council, who shall at 
the forthcoming meetings read a paper which, in the 
judgment of the Council, shall be deemed to be of excep- 
tional merit. The Council will also be willing to present 
@ premium of books or instruments to the reader of any 
paper, not being a Member or Associate Member of 

uncil, which paper shall, in the judgment of the Coun- 
cil, merit this distinction. 





_ Wurraker’s ALMANACcK.—Year by year this publica- 
tion becomes more interesting and more enentiel This 
year naturally information regurding the war has been 
added to the other numerous subjects. It is treated from 
the point of view of Parliament, of the Dominions, of 
British losses, of cost, of finance, of labour, of land opera- 
tions, of the loan, of munitions, of the Navy, of rail- 
ways, and of warship losses. In addition is a 
diary of the war giving the outstanding events of every 
day. The members of the Distinguished Service Order 
and the recipients of the Victoria Cross are also named. 
The following subjects are also dealt. with :—Trading 
with the Enemy, British Imports, British and Enemy 
Trade, War Medals, Commercial Scholarships, National 
Dye Scheme, Labour and the War, and Trade Unions. 
The old subjects seem to be only slightly curtailed, so 
thas the valre of the book is not only maintained but 
also increased. The price is 2s. 64. net at all booksellerz. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 19. 
Tue feature of the week has been the transfer of 


near the | deliveries from the Atlantic seaboard, on account of rail- 
the added | road i 


em resulting from freight ion, to the 
Middle West and the Rocky Mountain region. When the 
embargo is removed, through the dis) on of accumu- 
lated freight by ocean shipments, the heavy shipments to 
the interior will fall off largely and the shipments to the 
Atlantic Coast ports, especially to New York, 
actively resumed. Iron and steel prices have not 
changed during the week. In consequence of increasing 
internal distri 
the production of structural material, ordinary bars, 
tes, sheets, skelp, pipe-line goods and tubes, and a 
ned uction in i on, billets, sheet-bars, 
and semi-finished material ; on account of this diversion, 
domestic deliveries are in many cases being in 
advance of specified dates. Deliveries on new orders 
coming in cannot be promised before the third quarter. 
Domestic bookings continue to come in rapidly, as during 
November, when the highest level was reached, and in 
ae increasingly remote dates for delivery are 
specified. 

A large number of orders from Russia and other 
Governments, including an 8,000,000-dol. shrapnel order 
from Spain, will not be delivered until late in the third 
quarter. Efforts to secure shrapnel deliveries in July 
have failed. Domestic railroads have begun to place 
large orders for equipment with as much conservatism as 
urgent necessities will permit. Railroad earnings are 
—_ and are increasing; within three weeks or so, car 
orders accepted call for 190,000 tons of steel-bars, plates, 
and shapes, of which orders for about 100,000 tons have 
been recently placed, with negotiations for about 80,000 
tons more pending. Among railroad equipment orders 
are requests for much bridge-building material, orders for 
the past week oggregatin 25,000 tons ; this sort of busi- 
ness will probably greatly increase, as railroad bridge- 
work for a year or two past has been neglected as much 
as possible. The earnings of the United States Steel 
Corporation for the last quarter of 1915 were 47,000,000 
dols. net, or over 50,000,000 dols. gross. The Bessemer 


Railroad Company has placed an order for 2000 steel cars, 
calling for 30,000 tons of steel plates. Shipyard require- 
ments are ming more urgent and more difficult to 
fill. Pig-iron uction has seemingly reached its limit, 


the shortage of coke production interfering in some cases 
with full production. As heretofore noted, the — 
ment of capacity is being hurried along as fast as possible. 








Warter-Power Scuemes In ITaty.—In Italy, with a 
normal annual import during recent years of about 
10,000,000 tons of coal, the rise in price, reckoning it at 
about 4/. per ton or more, represents an aggregate of no 
less than 40,000,0002. per annum, as long as these un- 
precedented prices prevail. Of the 10,000,000 tons of 
coal about one-quarter goes to the railways, 1,700,000 
tons to shipping, 1,200,000 tons to the iron indus- 
try, 3,300, —_ pd ay mand industries, or 1,800,000 
tons to gas works and domestic purposes. t present 
only about 340 km. of full-gauge railways are being 
worked electrically, whilst it is considered that electric 
traction might be adopted on 12,000 km. of main rail- 
way, which would mean a consumption of 200,000,000 
kw.-hours. The cost of exploitation of water-power to 
the extent of another million horse-power (about 1,000,000 
eer sea as being exploited) is put at about 


THE Late Mr. Wetts Hoop.—We regret to record 
the death, which occurred at his residence, Addison 
Mansions, West Kensington, on Jan 28, of Mr 
Wells Hood, civil engineer. Mr. Wells Hood served a 
Pupilage of seven years (1851-1858) under Mr. Thomas 
Cabry and Mr. Edward Wilson, in the engineering and 
locomotive ey oy em of the North-Eastern Railway. 
From 1858 to 1860 he surveyed large estates in Ireland, 
and acted also as contractor’s engineering agent on the 
Longford and Sligo Railway under Mr. F. P. Barnes. 
He worked under Mr. Vignoles from 1860 to 1864 as 
sectional, and afterwards as resident, engineer, for one 
year, on the Tudela and Bilbao Railway, from the com- 
mencement of the surveys to the opening of the line. 
ae the od years following, down to age Yn —- 
and repo upon various projects for Mr. Gregory, 
Past-President of the Institution of Civil - -~y ; he 
also carried out Parliamentary work in Wales and 
Somersetshire, and was in charge of the Kingford and 
Brent ee: From 1866 to 1868 ager was in 
practice on his own account, being princi concerned 
in the inspection of materials and railway plant and in 
making working drawi of these. From 1868 to 1870 
he was in charge of 75 miles of the Great Indian Peninsula 
Railway, and of the reconstruction of many of the works. 
In the —s year be laid - = Isle of _ 
narrow-gauge railway, an pared Parliamen 
and catimates in coumection therewith o ie H. 
Vignoles. He acted from 1871 to 1872 as representative 
in South America of the Buenos Ayres National Tram- 
ways Company, and as resident engineer for the con- 
struction of the tramway and the requisite stations. 
Then, from 1872 to 1876, he was in the service of the Cape 
of Good Hope Government; first, as district engineer, 
acting as resident engineer on the construction of 30 
miles, afterwards as resident engineer for the survey of 
240 miles of rte ne through a —_ 
tainous country previously repo: upon as impracticable. 
For this work Te saabvel the thanks of the Colonial 
Government. Subsequently, Mr. Hood was for many 
years engaged 4s engineer and general manager of railway 
works in South America. 


tion there has been a marked increase in | th 


- | makers, as for some little time they have 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market. — Business in the pig-iron 
market was rather dull Jast Wednesday afternoon, the 
transactions erg | only to 1500 tons, while the closing 
sellers’ prices—8ls. 7d. cash and 82s. 1d. per ton one 
month—showed a decline of 24d. per . from the pre- 


vious day. A more active tone prev: on Thursday 
morning, cash iron, after being done at 81s. 3d., steadied 
up, closed at 81s. 73d. per ton On forward 


account dealings were fairly brisk at 82s. one month, 
closing at 82s. 14d. The turnover totalled 3000 tons. In 
6 afternoon a distinct hardness was noticeable, when a 
restricted business of 1000 tons was done at 82s. 1d. one 
month. Closing sellers’ quotations were 14d. per ton 
over the morning’s level. Further stren was gained 
on Friday morning, and although the d g8 again only 
amounted to 1000 tons, prices went up about 4d. per 
ton. On forward account 823. per ton was realised for 
fourteen days’ iron, and 823. 44d. ery days, while 
closing sellers’ prices reached 823. 1d. and 82s. 7d. 
one month. This was completely eclipsed in the afver- 
noon, however, one month’s iron advancing to 83s. per 
ton, and closing with sellers at 83s. 3d., while the 
value of cash iron rose to 82s. 9d. per ton. On Monday 
forenoon an extraordinary development took place, the 
rice of Cleveland warrants advancing to 84s. cash and 
. 6d. one month—closing sellers. At 83s. 9d. cash and 
ten days and 84s. 5d. one month 1500 tons were dealt in. 
At the afternoon session this advance was not only main- 
tained, but very considerably augmented, 1s. 5d. per ton 
being added to the high level already reached. Only a 
small business of 1500 tons was dealt in, 85s. - cash and 
86s. per ton one month being realised for this quality. 
Sellers at the close quoted 85s. 5d. cash, 85s. 3d. twenty- 
one days, and 85s. 104d. one month. Little movement 
took p yesterday (Tuesday) forenoon, and 4500 tons of 
one month’s iron were dealt in at 86s. to 85s. 11d. per ton, 
with sellers at the close noes 85s. = cash and 86s. 
one month. One month’s iron fluctuated narrowly at the 
afternoon session between 85s. 104d. per ton and 85s. 11d., 
closing quotations remaining at the same level as in the 
morning. A turnover of 2000 tons was reported. is 
morning, again, strong prices were very much in evidence, 


cash iron rising to 86s. 1d. per ton and closing at 86s. 3d., 
while up to 86s. 9d. was paid for one month’s warrants, 
with se over at that figure at the close. In the after- 


noon one month’s iron continued steady at 86s. 9d,, with 
sellers’ closing quotation 87s. per ton, and 86s. 6d. cash. 
A limited business of 500 tons was done. 


Sulphate of Ammonia.—Meantime there is nothing new 
to feport in connection with the trade in sulphate of 
ammonia, the demand for which keeps very firm. e feel- 
ing that the supply will be totally insufficient for the 
demand during the next few months has necessitated the 
decision to suspend its export for seme time, and in due 
course this should have a satisfactory effect. Prices both 
at a and Leith remain on the same basis as last 
wee 


Scotch Steel Trade.—The test activity prevails in 
eve steel-making establishment in the West of 
Scotland, and there is no limit to the output, more 
especially in regard to the requirements of Govern- 
ment, for the incessant cry is for munitions and more 
munitions. This, naturally, is absorbing resources 
of the whole of the available plant to the further 
exclusion of ordinary mercantile business. Steel material 
of all kinds is much in demand for export purposes, 
France being a constant and pressing customer. The 
difficulty of obtaining satisfactory supplies of raw mate- 
rial—although much of this is now Gee produced in 
our own country—is addi of the steel- 

unable to 
from America, 


to the anxiet 
depend upon the supplies of ore, &c., 
owing to the uncertainty and irregularity of delivery. 
This naturally adds considerably to the cost of all 
finished material, but as yet the Government proposal 
to limit prices has not been satisfactorily settled. Light 
sections are greatly in demand, and so are high-tensile 
steel bars for shell-making. While prices are firm, few 
steel-makers will quote unless against a definite specifica- 
tion. iler-plates remain steady at 13/. 10s. per ton; 
ship-plates, 12/. 10s.; and angles, 13/. 10s. or thereabouts, 
and all less 24 per cent. discount. Steel bars run about 
171. 10s. per ton. 


Malleable-Iron Trade.—Malleable-iron makers continue 
to report excellent i every department being 
py Mee on at the moment. ile much of this is 
on Government account, quite a considerable number of 
export orders are being put th th, and with more 
favourable freight and transport conditions this could be 
greatly increased. For prompt specifications, ‘‘ Crown 

are still quoteci 13/. 5s. to 13/. 103. per ton, less 5 per 
cent., while for forward account probably a further 7s. 6d. 
per ton could with safety be added to this. 


Scotch Pig-Iron Trade.—Despite the steady upward 
tendency in the price of pig-iron of all grades, the best 
possible conditions vail. Oonsiderable quantities 
are passing from ucer to consumer both for home 
and export. Indeed, this latter branch of trade has 
much improved lately, and were it not for the limitations 
connected with li ing and the freight difficulty, it 
would be almost impossible to meet all the demands. 
Hematite is oe in demand, and the price 
may now be 140s. or thereabouts ton, an 
advance even on last week. The number of furnaces 
in operation in Scotland during the week has been 


seventy-one, the same number as in the preceding week, 
and two less than at the same date a year ago. Prices of 
makers’ (No. 1) iron have now reached an un ted 
figure, being in most cases almost double what they were 
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@ year ago, as the following quotations will show :—Clyde, 
Calder, Summerlee, Langloan, 1103. per ton ; 
sherrie, 111s. (all ship at Glasgow); Eglinton, 
103s. 6d., Glengarnock, 110s. (both at Ardrossan); Dal- 
mellington, 105s. "(at Ayr) ; and Shotts, 110s. (at Leith). 


Scotch Shipbuilding.—Shipbuilding of the ordinary 
mercantile kind has veritably a negligible quantity 
du the past month, only one vessel eo 
launched on the Clyde, and none on either the Forth, 


Tay, or Dee. The Stalybridge, a tug of 150 tons, was 
built for the Alexandra os - 4 


‘owing Com: , Liverpool, b 
Messrs. Scott and Sons, Bowling. — 4 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—All qualities of steam 
fuel are in strong demand, inland works taking a bi 
tonnage on contract account. On account of the restric 
issue of licenses for export to neutral countries, ship- 
ments of this coal are not so heavy as a week b 
although higher prices are obtainable for inland sales. 
Very limited quantities are offered for disposal on 
the open market. A few inquiries are afloat in the 
market for “‘spot lots” of gas-fuel, but collieries are 
not able to deal with them. A strong tone exists 
in slacks of all descriptions, and merchants, who are, 
generally speaking, fully sold under contract, are un- 
able to attend to the large number of inquiries which 
have come to hand recently. Owing to the difficulty 
experienced in working the order preventing the export 
of coking fuel, the prohibition has been withdrawn by 
the of Trade. Blast-furnace coke is a firm section 
at the maximum of 24s. per ton on rail at the ovens. 
Quotations:—Best branch hand - picked, 20s. 6d. to 
21s. 6d. ; Barnsley best Silkstone, 17s. 6d. to 18s. 6d. ; 
Derbyshire best brights, 17s. 6d. to 18s. 6d. ; Derbyshire 
house, 16s. to 17s.; best large nuts, 15s. to 16s.; small 
nute, 14s. 6d. to 15s. 6d.; Yorkshire hards, 16s. 6d. to 
17s. 6d.; Derbyshire hards, 16s. to 17s. ; best slacks, 11s. 
to 12s.; seconds, 9s. 6d. to 10s. 6d. ; smalls, 8s. to 9s. 


Iron and Steel.—No success has attended the effort on 
the part of certain producers to force up the prices of 
forge and foundry irons, and it still remains well below 
the maximum. In Derbyshire foundry there has a 
been a reduction, the present rate being 8ls., or 6s. 6d. 
below the fixed maximum price. For Lincolnshire iron 
2s. more is being asked, which, with the increased railway 
charges into the South Yorkshire market, is militating 

inst any big business being done. For both Lincoln- 
shire and Derbyshire forge, however, there is a steady 
de Hematite continues to occupy a a Sage = 
— Makers are asking from 34s. to for 

t Coast mixed numbers, on truck, and, owing to 
the stringency existing, consumers are finding it ex- 
ceedingly difficult to secure supplies. Contracts for next 
quarter are exceedingly difficult to obtain, as most 
of the producers have y sold their output for that 
term. Quotations for the third quarter of the year are 
well above present rates. The scarcity of labour forbids 
any hope of largely increased production. Important 
extensions to works continue to take place, and the steel- 
melting plant of the city will shortly be appreciably 
enlarged by the erection of Siemens-Martin furnaces to 
supplement those already in use. Some districts report 
an easing off in billets, but this is not experienced in 
Sheffield. Big prices are being paid for special lots 
where delivery is guaranteed. A steady supply continues 
to be im; from Sweden, though at greatly enhanced 
prices. Swedish billets, obtainable before the war at 12/. 

r ton, are now quoted at 26/., and Swedish ingots, 
ormerly 8/. —o wegen? an Steel _scra oh epee 
very scarce, and shows a y rise in price. Hig! 
steel finds a ready market for the i of the output 
at maximum prices. Agents of Canadian munition firms 
have recently been purchasing in the city, and have only 

n able to secure supplies owing to being on Govern- 
ment work. The deliveries of alloys, especially tung- 
sten, are fairly satisfactory, though some scarcity is 
experienced in ferro-chrome ferro-silicon. gineers 
and engineers’ tool-makers are exceedingly busy. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Again values of Clev 
pe oon are higher than they have been for over forty years. 
ot since 1874 have prices been up to the level they now 
stand at. In that year No. 3 g.m.b. realised 87s. 6d., and 
the ruling quality is now once more cogneting that 
figure. Supply of Cleveland pig is insufficient to meet 
current requirements, and, owing to scarcity of labour, 
the output cannot be i to any great extent ; make 
is, however, te be augmented to some extent. 
is to be blown in at the Clarence Works of 
Brothers. The number of in 


North-East Coast now stand at 67, of which 28 are making 
Cleveland pig, 26 are producing hematite iron, and 13 
are manufacturing special kinds of iron. To assist in 
sa\ i stocks are being steadily drawn 
upon. ers have little or none at their yards, and 
op may hm only stock in existence is the 34,000 tons 
of No. 3 Cleveland pig-iron in the public warrant stores. 


During January 17,192 tons were withdrawn from the 
stores, and there are now warrants in circulation for 
83,300 tons of Cleveland pig-iron. The general market 
quotation for No. 3 g.m.b. Cleveland pig-iron has risen 
to 87s., and further advance is confidently anticipated. 
No. 1 is still very scarce, and is quoted 90s. 6d. to 91s., 
and No. 4 foundry is round about 86s. 3d. No. 4 forge 
iron is plentiful, and no difficulty is experienced in 





purchasing this quality at 95s., whilst mottled and white 
iron are on sale at 84s. 6d. All the foregoing quotations 
are for early and forward delivery. 


Hematite Iron.—East Coast hematite pig is almost un- 
obtainable. There is practically none purchasable for 
supply before June, most makers having disposed of all 
they can make over the first half of the year, and there 
are no stocks to draw upon. Some manufacturers have 
committed themselves as far ahead as they care to, and 
they are not disposed to quote. There are buyers of 
Nos. 1, 2, and 3 at 135s. for delivery June next and 
onward, but it is no longer to place orders at that 
figure, and, asa matter of fact, 137s. 6d. has been paid, 
whilst up to 140s. is asked. 


feature of moment. The very heavy supplies coming to 
hand have enabled consumers to Jay in stocks, and as & 
consequence they are not in the market to buy. On the 
other d, sellers are well placed and are not inclined to 
make concessions. Market rates remain firm on the 
basis of 40s. tee for Rubio of 50 per cent. quality. 
Freights, Bilbao-Middlesbrougb, are in the neighbour- 
h of 23s. oy of foreign ore to the Tees durin 
January reached 

month of the year promise to be on a good 

the first two days of February imports amounted to 
14,373 tons. 

Manufactured Iron and Steel.—As regards finished iron 
and steel, continued pressure of Government work is 
such as to still exclude ordinary commercial business. 
Quotations are strong. Principal market rates stand :— 
Common iron bars, 13/. 10s; best bars, 13/. 17s. 6d.; 
best best bars, 14/. 5s.; packing iron (parallel), 92. 10s. ; 
packing iron (tapered), 11/. 5s.; iron ship-plates, 117. 10s. ; 
iron ship-angles, 13/. 10s.; iron ship-rivets, 15/. 10s.; 
steel ship-plates 11/. 10s.; steel ship-angles 11/. 2s. 6d.; 
steel sheets (singles), 14/.; steel sheets (doubles), 15/.; 
steel strip, 12/. 15s.; steel hoops, 13/.; steel joists, 
11. 2s. ; heavy steel rails, 107. 17s. 6d.; and steel rail- 
way sleepers, 12/.—rails and slee net f.o.b., steel 
ship-pla’ steel ship-angles, and steel joists net at 
works, and all other descriptions less 24 per cent. dis- 
count. 


Iron and Steel Shipments.—The shipments of iron and 
steel from the port of Middlesbrough during the first 
month of 1916 were up to expectations. But for shortage 
of labour they would have been heavier. Those of pig- 
iron amounted to 48,183 tons, as compared with 56,716 
tons for the previous month, and 19,110 for the month of 
January last year. Of the pig cleared last month, 46,647 
tons went to foreign ports and 1536 tons to coastwise 
customers. Once in France was by far the largest re- 
ceiver, taking 29,260 tons; whilst Italy received 5729 tons; 
Japan, 4181 tons; Sweden, 1929 tons; Norway, 1895 tons; 
and the United States of America, 1500tons. Of the 4382 
tons of manufactured iron shipped in the first month of 
the year, 970 tons went abroad and 3412 tons coastwise ; 
whilst of the 38,540 tons of steel cleared, 37,973 tons went 
foreign and 567 tons ccoastwise. India, with an import 
of 970 tons, was the largest buyer of manufactured iron. 
France was by far the Jargest importer of steel, receiving 
26,319 tons; and other principal customers were :— 
Japan, 4745 tons; India, 3068 tons; and Natal, 1231 
tons. 


Manufactured Ironworkers’ Wages Advanced. — The 
accountants to the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade for the 
North of England have certified the average net selling 
price of iron rails, plates, bars, and angles for the two 
months ended December 31 last at 9/. 13s. 1.94d. per ton, 
as compared with 8/. 19s. 9.03d. per ton for the previous 
two months, and in accordance with sliding-scale arrange- 
ments there is an advance of 9d. per ton on puddling, and 
74 per cent. on all other forge and mill The 

vance takes effect from the 3lst ult. No iron rails 
were manufactured during the last two months of 1915, 
and the make of rails for the previous two months was 
ander 3 tons. The total output for the two months ending 
December 31 was 8334 tons, as compared with 8031 tons 
for the previous two months. 

Shipbuilding Orders.—The Prince Line, of Newcastle- 
on- has Fe orders for two passenger steamers 
with r3 Palmer, of Jarrow, and for two 
steamers with Mesers. Doxford, of Sunderland. These 
vessels will each be 450 ft. long, and have a carrying 
capacity of 8000 tons to 9000 tons. The firm of Messrs. 
Hawthorn, Leslie and Co., of Hebburn, has secured 
orders from the Commonwealth and Dominion Line, 
Limited, for three twin-screw steamers, of 10,000 tons 
each, for passenger trade between London and Australia. 


The Chairmanship of Messrs. Richard Hill and Co., 
Iimited.—Sir H. Lincoln Tangye has been elected chair- 
man of the firm of Messrs. Richard Hilland Co , Limited, 
of the Newport Wire Works, Middlesbrough, in succession 
to the late Mr. Frederick William Manson, of the well- 
known Broad-street firm of Messrs. Back and Monson. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam-coal trade has continued strong, 


and it is likely to remain so for the next f 

Tonnage arrivals bave been fairly —y but 

pressure has been maintained. There has, however, been 
4 great 4. to enter =e fresh os high 

ebruary, as buyers are unwilling to pay very 

prices demanded by colliery-owners. On the other hand, 
colliery managers, having regard to the reduction in 
outputs and the scarcity of coal abroad, are little disposed 
to make concessions. The best Admiralty large steam 
coal has been, to some extent, nominal ; secondary quali- 
ties have brought 33s. to 35s.; best bunker smalls, 19s. to 


7,142 tons, and arrivals for the secon 
seale. For | 4 





105 
sie. SE.5 a8 congo cmaiie, He, bo ie, ton. The best 
household coal realised 238. to per ton; 
households have brought ?is. to 22s.; No. 2 Rhondda 


Trade Matters.—Negotiations are pending for 
the sale of a ing interest in the Barry Graving 
neering pany, Limited, to the Cardiff 
is proposed that of tay i Tang nest 
is raving 
continue as ® separate undertaking, but that the ¢ iff 
Channel Company shall at the price of 21/. 
101. share, three-fifths of the share tal. Including 
debentures, the Barry Graving Dcck Company has 
altogether a capital of 238,000/.; the divid upon its 
ordinary shares for 1915 was at the rate of 11 per cent. 
annum.—At the annual meeting of the Field Line, 
iff, a dividend and bonus of 25 per cent. in all was 
eclared for 1915. The chairman observed that the 
tonnage which had been requisitioned by the Govern- 
_ was far = a of what was a if the 
vernment ibi e im portation o unnecessary 
» a substantial number of ships would be available 
or their needs.—The steel trade at Landore, Morris- 
ton, and Pontardawe is in a satisfactory condition ; a 
slight improvement has been observable in tin-plates.—The 
directors of the Cardiff Gas Light and Coke Company 
recommend a dividend on the consolidated stock at the 
rate of 5 per cent. per annum for the second half of last 
year. The rise in ices of course, materially 
increased the cost of uction ; but the demand for ga 
has steadily improved, notwithstanding restricted public 
lighting and drastic limitations of business hours.—Ata 
meeting at Cardiff to consider current freight rates, Lord 
Rhondda said he was glad to find that Oardiff ship- 
owners recognised that freights were too high, and that 
they were going to take a leading part in helping the 
Government to reduce them. It was agreed at meet- 
ing that steps should be taken at once to increase 
effective supply of Ses by diminishing the extent to 
which vessels engaged by the Admiralty are now kept 
idle, and by stopping the employment of in 
unnecessary trade during the war.—The steel single-deck 
steamer Dawlish, which was seld by Messrs. Anning 
Brothers in June to Mr. P. Samuel, iff, for 41,000/., 
has now been resold to the Stella wens A any, 
Limited, Cardiff, and she is to be renam Stellina ; 
she was built at Stockton in 1898, and she carries 5800 
tons dead-weight.—The steel single-deck steamer Ellers- 
lie, 3854 tons built at South Shields in 1906, carry- 
ing 6700 tons } te pdr » and hitherto owned by Messrs. 
Hatchins Brothers, iff, has been sold to British 
buyers for 90,000/.—The directors of the Cardiff Railway 
Company recommend a dividend of 1 per cent. upon the 
ordinary stock for the past year; for 1914 no dividend 
was paid u the stock ; for 1913, it received 1 per cent. ; 
for 1912, : cent.; and for 1911, 2 per cent.—The 
Argentine Naval Commission is inviting tenders for 
10, tons of Welsh steam for early shipment, 
while the Spanish Government requires 20,000 tons, to be 
delivered over February and March. All offers will be 
necessarily subject to the British authorities rele coal 
for shipment of the qualities required.—The directors of 
the Bristol and South Wales Railway-Wagon Compeny, 
Limited, recommend a dividend of 3s. per share, making 
14 cent. for the past year, adding at the same time 
to the reserve and carrying forward 1987/. 





Company RecisTRATIONS IN 1915.—The war, according 
to the Investors’ Guardian, appeare to be having a cumu- 
lative effect in checking the formation of new companies. 
The returns for the second half of 1914, the first war 
period, showed a d of 36 per cent. in the number of 
registrati those of the first half of 1915 declined 44.7 
per cent. while for the second half of 1915 the number 
is 16 per cent. below that of the corresponding half of 
1914, and 46.3 per cent. below the res for the corre- 
sponding period before the war. The figures of the 
nominal capitalisation of the registrations show the same 
movement, but in a more em n 
from pre-war standard (for ‘ing half-years) 
being respectively 48, 58.5, and 70 per cen’. 





Tue BarmsnH ExecraicaL AND ALLIED Manovrac- 
TURERS’ AssocIATION.—The annual general meeting of 
the British Electrical and Allied Manufacturers’ Associa- 
tion was held at the Connaught ms, on Thursday, 
January 20. Mr. F. R. Davenport (Willans and Robin- 
son, Limited), chairman of the Council, presided. After 
submitti report and bal » and referring to 
the pro! situation after the war, the chairman said 
that with a view to organising and extending the export 
work of members, additions had been made to the 
export staff, and overseas committees had been ap- 

wee legal, wad be toasty egpuated, in Ge 
ip was wou y Ssppoin 
discus‘ion which followed, eae es =— *. the 
unsatisfacto' ition in regard paten Tac- 
denily oll mam ese mow counsatied Some, and thet 
patents were naturally in a state of suspension, 

tent fees had to be paid. This meant that the useful 
Fife of the patent be by the duration of 
the war. It was consid that, notwithstanding the 
unsympathetic attitude of the Board of Trade, the request 
for compensation should be persevered with. 
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NOTICES OF MEETINGS. 


Tue INSTITUTION oF Civit Esorverrs: YORKSHIRE ASSOCIATION 


or Srupgents.—Friday, February 4, at 7.45 p.m., at the Outlers’ 
- Mech. E., will read 


Hall, Sheffield, Mr. G. Martin Gamble, A.M. 
@ paper entitied ‘‘ Road Traction by Petrol, Steam, and Electric 
Motor Vehicles.” 

Tue Lonpon Association or Foreman Enoinerrs. — Saturday, 
February 5, at 8 ce at the Canvon-Street, Hotel, Cannon- 
oo Nye - an sey ne hay M.M. 7 will give a 

ju ry team.” Any persons ii 
col m neaver attend. od 

Tae wg InsTITOTION.—Monday, February 7, when a 
oy te ‘*Dilapidations—Some Notes and 
will be — aby Mr, C. F. Slater (Fellow). The chair will be taken 
at 5 o'clock instead of 8 o'clock. 

Tux Rovat Socimry or Arts.—Mon mday, February 7, at m. 
Fothergill Lecture. “ National and Historic Buildings in the War 
Zone ; Their Beauty and their Ruin,” by the Rev. George Herbert 
West, D.D., A.RLB.A., author of “ Gothic Architecture in 
England and France” (Lecture I.). Wednesday, ares > MN 
4.30 p.m. ‘The Organisation of Scientific Research,” by P: 
fessor J. A. Fleming, M.A., D.Sc., F.R.S. Mr. Dugald Clerk, D.8c., 
F.R.S., Chairman of the Gouncil. will e. 

Tue Society or ENGINEERS etl Wena ae. Feb- 
ouey 7 7, at 5.30 ms OE (Prelden Westminster, 8. Mr. 

orman Scorgie, net. = — 1915), will present the 

tees oo awarded for - the Society during ¥ 
year 1915. Mr. Percy Griffith, 1 loot, 0 EY F.G.8., F.R. San 

a President for the year 1916, will then deliver his Presidential 

Tue Lnetiruts or Marine Enoinerrs (INCORPORATED).—Tuesday, 


be | February 8, at 7 Be, Adjourned discussion on ‘‘ Power-Driven 
ip.” 


Tools on Board Sh 

Tae InstiroTion or ExecrricaL EnGingers: Scorrisu Locau 
Section.—Tuesday, February 8, at 7 p.m., S the Princes -Street 
Station Hotel, Edinburgh. Paper : “The Principles of Modern 
Printing Telegraphy,” by Mr. H. H. Pm Fg Associate Member. 

Tus Instrrution or Civin Exoineers.—Tuesday, February 8, at 
5.30 p.m. Paper to be submitted for Gleceatien ; “Notes on the 
Working of a Rack Railway,” by Mr. William Theodore Lucy, 
M. Inst. C.E. 

Tue InstiruTION oF AvTOMORILE ENGINEERS.—Wednesday, 
power id 9, at 8 p.m., at the zy aw of Arts, John-street, 
Adel Ww. C., when Mr. W. D. Williamson will read & paper 
entit! -: “ Petrol- -Engines for O cial Vehicles.” 

THE ASSOCIATION OF ENGINEERS-IN-CHaRGE.—Wednesday, Feb- 
ruary 9, at 8 p.m., at St. Bride’s Institute, Bride-lane, Fleet- 
street, E.C., a Bete 1 will be read by Mr. Wilfred Stokes, M. Inst. 
C.E., on “* Multi Effect ; System of Refrigeration.” 

GLascow Uivtaneey Enoingerine Sociery.—Thursday, Feb- 
ruary 10, in the Physiology Department, The University, at 
7.45 p.m. A lecture will be delivered by Mr. D. Burns, of that 
De nent. The subject is “‘ Man, Considered as a Machine.” 

us InsriruTton or ExecrricaL Enxoiweers.—Thursday, Feb- 
ruary 10, at 8p.m., “The Testing of Underground Cables with 
Continuous Ourrent,” by Mr. O. L. Record, Associate Member. 

Tue OpticaL Soctery. er February 10, at 8 p.m., in 
the Lecture Hall of the Chemica Society, Burlington Ho 
Piccadilly, a lecture will be delivered on ‘‘ Optical or Visual Sig- 
— by Dr. William J. Ettles, M.D., MS. F.R.OC.8., Pre- 

Tae Roya. ree or Great Brrrain.—Friday, Fe ll, 
at 5.30 — a discourse will be delivered by Professor W. M. 
Flinders Petrie, D.O.L., F.R.8. The subject is ‘‘ Egyptian Jewel- 
lery.” Professor Gilbert Murray, LL.D., 18 called away on Govern- 
a duty. Afternoon lectures next week at 3 o'clock. 

Coe | ‘ebruary 8. Professor CO. 8. Sherrington, M.D., LL.D., 
D.Sc., F.R.S., Fullerian Professor of Physiology, R.1., on “ Nerve 





ITED, | Tone "and Posture” (Lecture IV.). Thursday, February 10. Sir 


Frank Watson Dyson, M.A., LL.D., F.R.S., the Astronomer Royal, 

on “* Measurement of the Brightness of Stars ; Visual and Photo- 
graphic Magnitudes” (Lecture I. >. Saturday, February 12. Sir 
Sidney fend D.Litt., LL.D., on ‘‘ The Shakespeare Tercentenary : 
Shakepeare’ as ) aeons Hero” Gastese IL » 
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RAILWAY ELECTRIFICATION IN THE 
UNITED KINGDOM. 

Not many years ago it was believed, or at| ur 
any rate stated, by various enthusiasts—chiefly 
American — that Great Britain stood at the 
threshold of an era of extensive railway electri- 
fication. Some of the enthusiasts backed their 


-| belief in cash, and at least one large works was 


built and =. to — the material which 
it was supposed would be in demand. These 
ioneers were disappointed, and in the few years 
following the efflux of enthusiasm they and their 
proselytes spent some portion of their time 
dilating on the conservatism and lack of enter- 
prise of the directors of English railway com- 

nies. These things are now in the t, and 
ooking round, in the year 1916, one ises that 
after all perhaps our English railways have not 


lunge after the manner of ‘‘ God’s own country,” 
ia | Duty in our slow and cautious way, quite a 
*| able amount of work has been carried out. Speak- 
ing from memory, we think it correct to say that, of 
our great English railways, the Great Northern, 
the Great Eastern, and the South-Eastern are the 
~~ lines which have as yet done nothing in the 
way of electrifying any portion of their tracks. 

The criticiam w ich used to be current on this 
matter appeared always to overlook the very dif- 
ferent conditions of the railways in the British 
Isles from those of the United States. Our rail- 
ways led the world. In the long years between 


There has been no spectacular el 


the classic trials at Rainhill and the present we 
the “7 have multiplied from a length which might 
be computed in yards, until th ete 
the country Pike the veins of s&s 
reached nearly every town which can fairly *dieien to 
be a town atall. So tho ly has the work been 
done that a field which the electrical people might 
have expected to count as their own was occupied 
before their claim was made. We refer to the 
various connecting lines and branches running up 
into country districts from the main lines. The 
conditions of these branches are often such that 
they form suitable subjects for construction as 
glorified electric tramways under the Light Railways 
Act. That Act, however, and the electric manufac- 
turers alike found that before they were in business 
almost all possible lines of this class had been con- 
structed as heavy steam roads. There are some 
such electric light railways in existence, but they 
are few. The only one we can call to mind for the 
moment is the Burton and Ashby Light me 
operated, we think, by the Midland Company. W 
not su that it might not have been better had 
more railway branches of this class been constructed 
on different lines from what they were. a a 
by no means all successful. Many of them, t 
or purchased by the heavy lines as feeders, have 
turned out to suckers. This, however, is no 
consolation to the electrical people. The railways 
are there, and the traffic they handle does not 
warrant the spending of further capital on them, 
especially with the motor vehicle more than a 
possible competitor. 

The only likely sphere for electrical developments 
in the construction of new —— this country 
lies in suburban work in the neighbourhood of large 
towns. This sphere is, however, not a large one, 
the ground here, as elsewhere, being mostly covered 
by steam roads which were in existence before 
multiple control was invented. Any consideration 
of the circumstances serves only to accentuate the 
fact that the major part of the electrification which 
can be done here must be in the conversion of exist- 
ing railways, not in the construction of new ones. 
No doubt our enthusiasts will hasten to comment 
on this remark by saying that with bold and enter- 
—_ railway directorates we should have ten times 

the length of converted line we now have. This may 
be so; but there was an interesting table in Mr. 
Hobart’s recent and admirable James Forrest lec- 
ture which may be brought in as evidence. Accord- 
ing to Mr. Hobart’s figures there were, in 1915, 
45,000 miles of single track of electric railways in 
the United States and Canada ; that is, of electric 
railways per se. In the same year there were 3460 
miles of single track of electrified steam railway. 
This latter figure is less than 1 per cent. of the total 
single-track mileage of steam railways in the two 
countries. 

In examining these figures it is fair to remark 
that the 45,000 miles includes many miles which 
in these islands would generally be described as 
‘* tramways.” More properly, no doubt, they 
should be described as “light railways.” By 
their lh at ween they are described as ‘inter- 

ways.” The point is that the Burton and 
Ashby Light Railway, and its like, which are in 
every way akin to them, are not, as a rule, included 
in computations of the total length of electric rail- 
way in this country. This makes our position appear 
relatively more backward than it is. We do not 
know that there is anything to prevent anyone de- 
scribing the Burton and Ashby line as an interurban 
railway if they are so inclined. This point, how- 
ever, may be allowed to pass ; the main fact of Mr. 
Hobart’s figures which we wish to em is 
that less than 1 per cent of the total steam mileage 
of the United States and Canada has been electri- 
fied. We do not suggest that this figure should be 
larger. We do suggest, however, that if this is 
the pro proportion for the El Dorado of the 
= engineer, pe en be — — 
with our own practice or the enterprise of our 
way directors. Without working it out, we hazard 
the statement that more than 1 per cent. of the 
steam railway of this country has been, or is 
electrified. And, as we have tried to make clear, it 
is with the 3460 miles that our electrification must 
be compared. The conditions which have called the 
45,000 miles into being have no counterpart here. 
The reason for this is, moreover, not only a matter 
of - This very figure owes something 
to the lack of enterprise of railway directors, other 
than British. Many of of the electric railways of the 





United States have been built directly owing to 
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the o— poor suburban and outer-euburban ser- 
vices offered by steam roads. 

Although we contend that this country has quite 
a fair record in the matter of railway electrifica- 
tion as far as mileage goes, it is not possible to 
contend that all the apparently obvious spheres for 
this type of enterprise have been occupied. The 
major part of the work has, of course, been done 
around London, while two provincial cities have 
been favoured to the neglect of all the others. 
The two are Newcastle-on-Tyne and Liverpool, the 
latter place claiming no less than three electric 
railways. While it is easy to believe that the 
conditions in these two towns may have favoured 
electrification, it is difficult to believe that suitable 
spheres of operation might not have been found 
around some other of our great provincial cities. It 
would certainly ap that Birmingham, Glasgow, 
and Manchester might reasonably claim that it was 
their turn. Of Glasgow one has heard proposals 
in the past, but the war ap to have pushed 
them into the background; of Birmingham we 
know nothing as far as this subject is concerned ; 
but in the case of Manchester an excellent start 
has been made by the scheme of the Lancashire and 
Yorkshire Railway which we have described during 
the last few weeks. This is a most notable addi- 
tion to the electric railways of the country. While 
we have long thought the neighbourhood of Man- 
chester a likely sphere for electric-railway enter- 
prise, we must confess that in the early days we 
always pitched on the Manchester, South Junction, 
and Altrincham line, with that part of the Cheshire 
Lines Railways serving the beautiful country 
between Altrincham me Knutsford, as the most 
probable scene of the first experiment. Very evi- 
dently we were wrong, and while we still think the 
line a very suitable one for electrification, the 
matter would no doubt be rendered difficult owing 
to the complicated control under which both rail- 
ways concerned are operated. 

As it was left to the enterprise of the Lanca- 
shire and Yorkshire Railway to produce the fastest 
suburban service in the world, on its Liverpool 
and Southport line, so it has been left to the same 
company to operate the first electric railway in the 
Manchester district, a district which forms one of 
the greatest aggregates of population in the world. 
The description we have published shows that from 
the passengers’ point of view the new line will 
closely resemble the Southport line. We know 
this line well, and can only say that the inhabi- 
tants of Manchester and Bury need ask for 
nothing better. An excellent and promisin 
suburban district is tapped at Heaton Park an 
Prestwich, but beyond at Whitfield, Radcliffe, and 
Bury a different sort of country is encountered. 
This is Lancashire proper, and ite inhabitants are 
not great travellers except once a year when they go 
to Blackpool. 

From a technical point of view the new line is of 
much interest. It introduces a further electric 
railway system to this country, or rather it intro- 
duces an operating track voltage of 1200 to what 
may be called standard direct-current third-rail 
practice. If satisfactory operation can be secured, 
which is now proved, the advantage of 1200 volts 
over 600, in the saving of copper and of sub- 
stations, is obvious. A good deal of work has, 
of course, been done, particularly in America, 
with voltages higher than 600, on direct-current 


seg os! In some cases overhead conductors 
have m used, and in others third rails. As 
is generally known, before carrying out the 


work on the Manchester to Bury line, the Lan- 
cashire and Yorkshire Company made an ex- 
Saaape = installation on the railway connecting 

ury with Holcombe Brook. This employed over- 
head conductors and a trolley voltage of 3500 
with direct current. The results of this experi- 
ment apparently did not justify the adoption of 
the system for the extensive electrification project 
in the Manchester district, of which the Bury 
line is the first instalment ; the experience gained, 
however, had some influence in the determination 
to adopt a higher working voltage than 600. 

We do not know the details of the considera- 
tions which led to the adoption of a third rail 
in preference to a trolley - wire for the new 
system. There is no doubt, however, but that a 
third rail will be quite satisfactory. The system 
has been used for higher voltages than 1200. It 
is also certain that a third rail will cost less than 
an overhead conductor, both for first cost and 
for upkeep. Engineers who favour an overhead 





construction state that the upkeep charges of a 
third rail are heavy, and that it is a great incon- 
venience at busy junctions. Mr. Aspinall has, 
however, said quite definitely that the experience 
of the Lancashire and Yorkshire Railway is that 
neither of these statements is justified. This 
experience is by now extensive, for not only has 
the original Liverpool and Southport line been 
working for a number of years, but the branch 
from Liverpool to Ormskirk has also been electrified, 
and has been working for some time. The main 
difficulty in the employment of a 1200-volt third 
rail in this country lies in the installation of the 
rail in such a manner that it shall not be a danger 
to platelayers. With voltages of this order in 
America it is usual to invert the rail, use an under- 
running shoe, and entirely cover the upper parts of 
the rail with a protective cover. Unfortunately, 
owing to our loading gauge, this method is not 
applicable in this country. As already described 
and illustrated in our columns, Mr. Aspinall has 
got over the difficulty by devising a side running 
shoe, which allows adequate protection of the rail 
in a small space. The whole design is exceedingly 
neat and well worked out in its practical details. 
Altogether it opens a much wider prospect for 
electrification than there was before. The direct- 
current system has great advantages, but these 
are offset for long-distance work by its cost. The 
doubling of the voltage introduces a great economy, 
and relieves railway engineers from the necessity 
of entertaining the idea of introducing phase 
systems which will not work with existing plants. 
Mr. Aspinall’s arrangement of protected third rail 
with side running shoe is mechanically only a small 
part of the whole equipment, but it is likely to 
prove a very important step in the electrification 
of our railways. 





THE STANDARDISATION OF SHIP 
STABILITY CURVES. 

Att proposals having for their object the more 
ready application of scientific principles of ship 
design to definite cases are of interest to the naval 
architect, and if only for the reason that stability 
calculatiors are of a lengthy and somewhat tedious 
nature, and therefore all too infrequently under- 
taken, Mr. Wilfrid Ayre has done well to call 
attention to the subject in a paper read at the 
North-East Coast Institution of Engineers and 
Shipbuilders. The principal object of the paper, 
as stated by the author, is ‘‘to describe a method 
of standardising statical stability curves of form 
which is thought to be of value in designing vessels 
by providing reliable means to construct curves for 
various dimensions and conditions pro without 
incurring the construction of body plans.” ‘*The 
second object of the paper is to illustrate the effect 
of systematically varying the proportion of beam 
and depth and of increase or decrease in the fulness 
or fineness of form.” It is, however, to be feared 
that the very fact which Mr. Ayre deplores—viz., 
the disinclination to undertake lengthy stability 
calculations—will act as a serious bar to the adop- 
tion of his proposals, involving as they do twelve 
repetitions of this same calculation for the produc- 
tion of a set of standard curves. 

The method proposed by the author, and illus- 
trated by diagrams and a series of curves, is as 
follows :—A series of curves are calculated, at 
intervals of 15 deg., from 15 deg. to 75 deg. inclina- 
tion, by means of the integrator for four sets of 
vessels whose block coeflicients are respectively 0.5, 
0.6, 0.7, and 0.8, and in each case the form of 
lines is proportionally developed to alter the ratio 
of beam to the depth H to 1.2, 1.6, and 2.0. 
Thus in all twelve complete body plans repre- 
senting twelve vessels of mt varying form 
are systematically integrated, to show the effect 
of altering the ratio beam to H, in conjunction 
with varying fineness of form. In the calculations 
the position of centre of gravity is assumed at a 
point K on the centre line of ship at keel, the 
necessary correction for the actual position of 
centre of gravity being made at a later stage. In 
the series of curves shown the values of righting 
arm K Z, corresponding to three proportions of 
beam to depth, are plotted in the form of three 
cross curves, the numerical equivalents being ex- 

in terms of a coetlicient C of the breadth 
of the ship to a constant abscissa scale of draught 
H, say 10 in. long. The depth value H is found by 
spreading out the buoyancy contained in the sheer, 
and in any erections whose buoyancy it may be 





deemed fit to include, over the length of the ship 
in such manner that a uniform depth all fore and 
aft obtains, and adding this to the moulded depth 
of vessel, thus obtaining the total average depth of 
the assumed water-tight structure. A simple for- 
mula for calculating the average depth addition 
for sheer and erections is given. 

On the general question of the utility of standard 
stability curves it may be said that stability calcu- 
lations are not considered necessary by the majority 
of designers where vessels are of normal por- 
tions and where the conditions of lading throughout 
the voyage are not such as to call for special inves- 
tigation. On the other hand, where the design is 
of an abnormal type or the proportions of vessel or 
conditions of lading are unusual, the stability for 
the whole range of conditions for this special type 
must be carefully investigated, and for this pur- 
pose standard curves deduced from normal types 
would not be trustworthy. 

In view of the directness and simplicity of esti- 
mating the stability for moderate angles of inclina- 
tion by means of the metacentric method, and the 
general acceptance of the reasonable stability for 
larger angles of inclination of normal ships de- 
signed and proportioned in accordance with the 
rules of the registration societies, it seems probable 
that the designer will continue, as heretofore, to 
confine his stability calculations to such aes is 
present novel features likely to affect the stability. 

The pro to take account of the increase in 
buoyancy due to the immersion of deck erections 
in the form of a layer of equal volume added to 
the depth of the ship might be applied with con- 
fidence where the class of ship and the character 
of erections were similar, but erections are of such 
a varied character that it is easy to conceive of cases 
where the proposed form of treatment would give 
results showing righting levers in excess of those 
actually by the ship. For this reason 
the designer would be inclined to regard doubtfully 
those parts of the curves which lie beyond the 
point where the deck edge becomes immersed, and 
the range of useful application of the standard 
curves would be thereby curtailed. 

The second object of the paper is well brought 
out in the curves, and reference to those shown by 
the author well illustrate the effect on the righting 
lever of alterations in the ratio beam to depth and 
increase or decrease of fulness or fineness of form. 
The paper as a whole represents the results of a 
vast amount of labour on the part of Mr. Ayre, 
and is indicative of an earnest effort to make the 
investigation of the stability of proposed designs of 
varying form and proportions a simple process, 
such as can be readily applied in the earlier stages 
of design ; but it is doubtful if the utility of the 
curves, when constructed, would repay the labour 
involved in their production. 





A CHEMICAL INTELLIGENCE 
DEPARTMENT. 

THE question of instituting a Government 
Chemical Intelligence Department, which chemists 
have been discussing for some time; should not 
be dismissed simply for the reason that the British 
manufacturer regards official aid rather as inter- 
ference than as a help. As presented by Dr. 
M. O. Forster, F.R.S., to the iety of Chemical 
Industry on two occasions, the suggestion of a 
Chemical Intelligence Department of the Board of 
Trade has threefold aims. The first are purely 
chemical and technical ; the classification of chemi- 
cal discoveries at home and abroad ; dissemination 
of the information collected on processes, plants, 
apparatus, and scientific progress to scientists 
and manufacturers ; tabulation of by-products and 
their utilisation ; and presentation of problems for 
research. In pursuing the two other aims the 
Board of Trade would co-operate with the chemists 
and with the Board of ucation for collecting 
information on the resources of the Empire; on 
foreign products, their distribution, transport 
facilities, and prices ; and on opportunities for the 
training of chemists as well as of technical foremen. 
It certainly sounds op to hear of a depart- 
ment which would tell the inquirer where he could 
obtain his materials, apparatus, and men for work- 
ing new promising processes, and where to dispose 
of his products. But could anything justifying the 
innovation—the creation of such a universal de- 
partment—be realised at an expenditure such as 
the country would care to face at present ’ 

That the Board of Trade is at present over- 
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burdened with heavy duties does not much 
matter. A department of this kind would stand, 
more or less, by itself. Further, the Govern- 
ment does help the chemical and technical indus- 
tries in general by publishing mt abstracts, 
and the consuls are expected to keep the Govern- 
ment and public informed as to the resources of 
other countries and their possibilities. Unfortu- 
nately, speakers complained, not without reason, 
at the meetings in question, that the British 
consul was not always competent and willing to 
answer inquiries. The same reproach of failing to 
distribute useful knowledge might be brought 
against the Press in general, and against the 
chemical Press, which has some excellent repre- 
sentatives certainly in the journals of the leading 
chemical societies, but lacks organisation, which the 
chemical industry lacks on the whole. The excuse 
is that the information, the Press asks for, is fre- 
quently withheld or limited, and not disinterested; 
the manufacturer pushes his own interest and does 
not like to take others into his confidence. There 
is hence the widespread suspicion that the infor- 
mation which the new department could disseminate 
might prove of questionable utility to the capable, 
energetic chemist, though it would be appreciated 
by the inexperienced man. Then consulting 
chemists may object to the scheme as impairing 
their interests. r. Gordon Salamon, moreover, 
was not wrong when he expressed the fear that the 
new department might become known as ‘‘ the 
department for the synthetic production of red 
tape,” unless the staff were renewed at intervals 
of a year or more, with the co-operation of the 
chemical societies. In no technical branch is there 
so much danger of getting out of touch with general 
pan as in the chemical industry, and the 
ess a man—whether he be an official or an expert 
—feels at home in practical particulars, the more 
he is apt to insist upon what is styled ‘‘red tape.” 
On the other hand, frequent changes would have 
their drawbacks, and they would certainly not 
simplify the question of remuneration. Many of 
the members of the various advisory committees 
now give their services free of charge—quite appro- 
priately so, in times of stress. But these pro- 
posals concern normal times, and there is a decided 
and not unjustified prejudice against gratuitous, 
and hence irresponsible, advice, though cases of 
excellent honorary advisory services rendered will 
occur to everybody. On the other side, the mere 
thought of big consulting honoraria and retaining 
fees might kill any such scheme in the bud. 

We should regret that. For the scheme of a 
Chemical Intelligence Department, whatever its 
final shape, and particularly the suggestion of 
expert members of Government Committees, tem- 
porarily appointed, and practically independent of 
the political machinery, well deserve consideration. 
If anything be achieved, it will probably be of a 
more general scope than what is proposed for the 
present. But nationalisation of the natural re- 
sources may come with time, and the relations 
of private to public interests should better be 
understood than they are now. 





EFFECT OF TEMPERATURE ON THE 
STRENGTH OF CONCRETE. 
AttHouGH it is of considerable importance to 
contractors for reinforced concrete structures and 
other concrete work to know when the forms ma 
be removed and loads applied with safety, so muc 
uncertainty exists on the matter that the time 
allowed between pouring the concrete and applying 
the load may be much in excess of actual require- 
ments. This is undesirable for economic reasons ; 
but, on the other hand, too early application of the 
load may cause a collapse, and thus lead to far more 
serious loss, so that no risks can be run. Any in- 
formation which will assist engineers and others to 
decide how soon forms may be removed with safety 
should therefore be welcomed, and for this reason 
we wish to call attention to some experiments 
made by Mr. A. B. McDaniel in the Engineering 
Experiment Station of the University of filinois. 
These experiments were carried out in order to 
test the effect of temperature on the rate of in- 
crease in strength of green concrete. For this 
purpose over 150 specimens, in the form of cubes 
and cylinders, were made and stored at mean 
temperatures ranging from 26.5 deg. to 90.6 deg. 
Fahr., and tested after intervals of from three to 
twenty-eight days. The concrete used was com- 
posed of 1 part of ‘‘ Universal” Portland cement 





with 2 parts of sand and 4 of crushed lime- 
stone, proportioned by weight, which corresponds 
to a proportion of 1:2.2:3.6 by volume. The 
average tensile strength of the cement used was 
542 lb. and 609 lb. per sq. in. at seven and twenty- 
eight days respectively. Mixing was carefully 
done by hand, and the concrete was then moulded 
into the form either of 6-in. cubes, cylinders 6 in. 
in diameter and 6 in. long, or cylinders 8 in. in 
diameter and 16 in. long. me of the specimens 
were moulded at the temperature at which they 
were to be stored, but most of them were moulded 
in the laboratory and taken to the storage-rooms 
after setting for six hours. In all cases the moulds 
were removed after two days, and the specimens 
were kept covered with layers of moist sacking, 
which was sprinkled daily. Most of the specimens 
were taken from their storage places, had their 
bearing surfaces coated with plaster, and were 
tested within an hour, but some were taken out of 
storage and kept in the laboratory for about twenty 
hours before testing. A spherical-seated bearing- 
block was used in the testing-machine. Before 
giving the results of the experiments it is necessary 
to mention that the figures obtained for the cubes 
and short cylinders were multiplied by 0.73 to 
make them comparable with the data obtained for 
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the long cylinders, the figure 0.73 being the ratio 
of the strength of prisms to strength of cubes deter- 
mined by a committee of the American Concrete 
Institute. 

Dealing first with the low-temperature tests, we 
may say the strength was found to increase slowly, 
but definitely, in specimens stored at temperatures 
near the freezing-point, either above or below it, 
provided they were not alternately frozen and 
thawed. Specimens subjected to this action showed 
the well-known disintegration effect, and were, as 
would be expected, weaker after 28 days than 
after 7 days. The crushing stresses obtained 
with specimens stored under these conditions were 
410 lb., 470 Ib. and 320 lb. per sq. in., at 7, 14 and 
28 days respectively; the mean temperature of 
storage in this case was 27.1deg. Fahr. Specimens 
aaa at a mean temperature of 26.5 deg. Fahr., 
which never rose above freezing-point, gave stresses 
of 280 lb., 510 lb. and 680 lb. per sq. in. after the 
same intervals, and the corresponding figures for 
specimens stored at a mean temperature of 35.5 deg. 

ahr., which never fell below freezing-point, were 
340 lb., 800 lb. and 1130 Ib. per sq. in. The 
stresses given are in all cases the mean values 
obtained for three specimens at each age and at 
each temperature of storage. 

At ordinary, and at comparatively high, tempera- 
tures, higher stresses are reached in a given time, 
and, generally speaking, the stress seems to in- 
crease with the storage temperature, but the results 
obtained were not always consistent in this respect. 
The average stresses obtained with specimens 
stored at a mean temperature of 48.5 deg. Fahr. 
were 800 lb., 1130 lb. and 1410 lb. per sq. in. re- 
spectively, after 7, 14 and 28 days, while for a set 
stored at 72.8 deg. Fahr. the figures were 880 lb., 
1210 Ib. and 1530 lb. per sq. in. for the same 





periods. Another set stored at a mean temperature 
of 71.2 deg. Fahr., however, gave stresses in all 
cases lower than those stored at 48.5 deg. Fahr., 
the for the former temperature being 700 lb., 
1040 lb. and 1380 Ib. per sq. in. These figures, 
however, are the average results from only three 
specimens at each age, whereas those for the tem- 
peratures 48.5 deg. and 72 8 deg. are, in both cases, 
the average of five specimens, and should therefore 
be more reliable. At a mean temperature of 
90.6 deg. Fahr. the stresses obtained after 7, 14 
and 28 days were 790 lb., 1220 lb. and 1530 lb. per 
sq. in., which, it will be seen, do not differ 
materially from those stored at 72 8 deg., except 
at seven days, for which period the stress obtained 
at the higher temperature is the lower of the two. 

As a result of these experiments, which include 
a number at other and temperatures than 
those quoted above, Mr. McDaniel concludes that 
for concrete hardening at from 60 deg. to 70 deg. 
Fahr., the ratios of the strengths at 7, 14, and 21 
days to the strength at 28 days may be taken as 
about 0.5, 0.75, and 0.9 respectively. The ratios 
are higher for higher temperatures, and lower for 
lower temperatures, but there is not much differ- 
ence for temperatures between 30 deg. and 70 deg. 
Fahr.; the values for the lower tem tures 
should, however, be used with caution. e actual 
strength of concrete after one week at a tem- 

rature of from 60 deg. to 70 deg. Fahr. would 
S practically double that of the same material 
kept at from 32 deg. to 40 deg. Fahr. The dia- 
gram annexed gives, with a fair degree of approxi- 
mation, the strength attained by concrete of 
the class experimented on kept at any tempera- 
ture between 15 deg. and 90 deg. Fahr. for periods 
ranging from 3 to 28 days, and this, we think, 
should form a very useful guide for determining 
the time when forms may be removed and loads 
applied. 








NOTES. 
Patent, Design, anp Trape-Marx Lirication 
In 1915. 

A RECENT issue of the Official Journal (Patents) 
has, as is usual at this time, a supplement dealing 
with the cases reported of patent, esign, and trade- 
mark actions. From this it is found that the total 
number of cases reported in 1915 is approximately 
of the same order as that in other years, although, 
on the whole, there has been a tendency for the 
number to decrease for the last few years. Thus in 
1910 the number was 92; in 1911, 76; in 1912, 80; 
in 1913, 63; in 1914, 71; and in 1916, 62. The 
1915 cases included 32 patent cases, 3 relating to 
designs, and 27 to trade mark, trade name, or 
passing-off actions. In connection with the patent 
cases, two patents were upheld, six held invalid 
(one appeal pending), three were revoked (one appeal 
pending), and three applications for revocation were 
refused. Although not deciding the validity of 
patents, several patent actions are of interest, such 
as the litigation in respect of the tungsten lamp, 
including the first application for a com 
licence under Section 24 of the Patents and Designs 
Act, 1907, in which it was held that, even if the 
owners of the patent were unreasonable in the price 
they pro to charge for drawn- ten wire 
as re 8a single individual, their conduct would 
not be a failure to supply within the meaning of the 
Act, and no compulsory licence would be granted. 
Several actions have been brought in which de- 
cisions as regards alien enemies were necessary, 
and these have resulted in ite being held that 
where, after a patent had been ordered to be 
revoked, war broke out between this country and 
that of the owners of the a, and the owners 
of the patent appealed, t were entitled to be 
heard, notwithstanding that hey were alien enemies, 
Again, where two companies joined in an action 
for infringement, but it was held that the patent 
had not been infringed by the defendants, and the 
plaintiffs appealed, and, owing to the outbreak of 
war, one of the appellant companies was an alien 
enemy, the appeal was suspended until after the 
conclusion of the war. Further, an ap to the 
Privy Council from the Supreme Court of Australia, 
in an action for infringement in which the plaintiffs 
included alien enemies, was ordered to stand over, . 
the point that the alien enemies were only bare 
trustees for the other plaintifie being left open. 
Neither the design nor the trade-mark actions 
are of great interest from an engineering point of 
view, except perhaps one which dealt with winding 
machinery, in which it was held that « defendant 
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firm were entitled to make and advertise for sale 
universal machinery by the names ‘universal 
wind” or ‘universal machine,’ or ‘* universal 
winding machinery,” notwithstanding that the 
plaintiff firm practically claimed to have a mono- 
poly of the term ‘‘universal winding machine.” 
One case is of general interest — namely, that, 
relating to the sale of brisling as Norwegian sar- 
dines, it being stated in Court by counsel that a 
trade of over a million pounds a year was involved. 


Enoine-Room ARTIFICERS. 


The great increase in the Navy and the con- 
tinuous sea service of every unit of the Fleet at 
exceptionally high speeds have made the demands 
upon the engineering personnel of the Fleet unpre- 
cedented in the history of the British Navy. It 
is true that there have been comparatively few 
actions, but in all of these the strategic and 
tactical advantage of speed has been an important 
element in the success. Moreover, the one 
certainty in our present crisis is the continuous 
full preparedness of all the ships, and only those 
who are cognisant of the many possibilities of 
breakdown or other disorganisation of machinery 
can realise what this means in the engine- 
rooms of high-speed vessels. Overhauls, as a rule, 
are carried out, in peace time, in the dockyards ; 
but during war a great of the important 
work is done by the staffson boardship. The engi- 
neer officers have done splendid service for the 
nation, but they themselves will be the first to 
recognise that the engine-room artificer has proved 
not only ready and willing, but resourceful and un- 
tiring in such and all cases. We are glad to note 
that a generous word of praise has been spoken 
on a public occasion by Rear-Admiral Hutchinson 
on this subject. He instanced a case where the arti- 
ficers on the ships of the Fleets succeeded in ten days 
in making good serious defects which had suddenly 
arisen, and which the engineer commander of the ship 
had told him would have taken six weeks to make 
good in the dockyard. This is but one of many in- 
stances which might be quoted were it prudent to 
do so. Unfortunately, it is not possible, officially 
or otherwise, to give details of the work done; but 
the information we possess encoura; us to put 
forward a strong plea that the Board of Admiralty 
will not delay any ible recognition of the 
collective services of ps ngpace in the Navy, and 
particularly of the individual services of any one 
member of the staff. Time and again we have had 
occasion to put forward the view that in promo- 
tions and in decorations for distinguished service 
the engineering branch of the Navy has not had its 
full quota, and we are disposed once more to 
enforce the same view. There have been one or 
two cases of special promotion of engine-room 
artificers to commissions, but when one remem- 
bers the great number of rankers in the army 
who have been promoted to be lieutenants, 
the number of naval rewards seems quite inade- 
quate. We shrink from any odious comparison of 
the work in the trenches and the long and anxious 
vigils in the North Sea; but both are effective in 
the realisation of success. It could be shown, 
further, that artificers are doing the work of engi- 
neering officers ; indeed, in some ships the personnel 
in the engine-room has been greatly altered since 
the outbreak of war, the proportion of officers to 
engine-room artificers being very much less; indeed, 
in some cases the latter preponderate to a great 
degree. There is, too, some element of injustice. 
We have in the Service to-day, working in corre- 
acs positions, men who have passed through 
the same course of training, some for service in 
the merchant marine, where they continue, others 
for service also in the merchant marine, passing 
ultimately to the Navy asartificers. Now the former 
is of commission rank, the latter is still an artificer. 
This is, to a large extent, an imavitable condition ; 
but it strengthens the view that when opportunit; 
arises the artificer who has distinguished himse 
should be promoted to commission rank. 





Tue Liverroot Satvace AssocratTion.—The Liver- 
Association for the Protection of Commercial 
stores TF -. ts Wrecked ok _ Pro any 
the Liv vage a ave appoin e 
arold Sumner, underwriter, itime Insurance Com- 
pany, Limived, chairman of the Association for the 
year 1916, Mr. W. A. Edwards, secretary, Sea Insurance 
Company, Limited, senior See eae, and Mr. 
F. R. Edwards, secretary, Marine Insurance 
Company, Limited, junior deputy chairman. 
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Aircraft in Warfare: The Dawn o the Fourth Arm. 

By F. W. Lancnester, M. Inst. C.E., M. Inst A.E. 

With Introductory Preface by Major-General Sir 

Davip Henperson, K.C.B., Director-General of Mili- 

tary Aeronautics. Tondon: Constable and Co. [Price 

12s, 6d. neb.] 

Tus work, treating a technical subject on which 
the public need both information and guidance, 
owes its origin to a series of papers contributed to 
these columns between September and December, 
1914, and the series is reproduced here with but 
little alteration. The author states. that revision 
has been confined to ordinary legitimate corrections, 
the original articles having been regarded and 
treated to all intents and purposes as a first proof. 
In this statement we think the author is rather too 
modest, for he might have urged that the articles 
have been revised in the light of greater know- 
ledge and experience gained by constant contact 
with the work of development in aircraft itself, and 
perfected in the bitter school of actual warfare. 
Our readers will remember that the object of 
the contributions was twofold: first, to exhibit, 
at the date of writing, the position attained 
by the aeroplane and dirigible as weapons of 
offence and defence ; and, secondly, to forecast the 
direction in which inevitable progress in construc- 
tion, numbers, and mobility may modify military 
and naval strategy. Mr. Lanchester does not 
forsake any of his earlier expressed opinions, and 
here and there he gives reasons for strengthening 
his conclusions. We have in this convenient 
collection the advantage of studying many contro- 
versial points in the light of matured thought, and 
of weighing the argument as a consecutive whole. 
The ealieds is not cheerful ; it is shown that there 
is no finality in the struggle for mastery ; that the 
scope for ruthlessness and violence is enlarged, and 
that in the future, as in the t, **the means to 
do ill deeds will make deeds ill done.” 

The author would impress upon us that we are 
witnessing the birth of a weapon calculated to 
revolutionise military strategy, and that it is 
necessary to exercise imagination — doubtless a 
trained and cautious imagination—in estimatin 
the altered conditions of warfare which the genera 
employment of aircraft will effect. He regards it 
as not less potent or significant than the introduc- 
tion of artillery or cavalry. The use of the term 
‘*Fourth Arm” shows that Mr. Lanchester views 
aircraft as of equal importance in the equipment of a 
modern army as either of the three long- ised 
branches, and foresees that in numbers the airmen 
may equal those of such a branch as the cavalry, 
about 6 per cent. of the entire fighting force. This 
view is traversed by Sir David Henderson, enjoy- 
ing a position, as he reminds us, ‘‘ strongly en- 
trenched behind a barricade of military prejudice.” 
Presumably this means that he represents the 
military or staff view, and that he does not share 
the enthusiasm of the inventor. Sir David points 
out that there is no sound basis for calculation, for 
determining the proportion of aircraft suitable for 
the requirements of an army. ‘‘To begin with, a 
single aeroplane absorbs, on the average, the ser- 
vices of some twelve officers and men, and its cost, 
which is not an immaterial factor, would provide 
more than a score of horses. The most accurate 
display of comparative figures will bring us no 
nearer a correct result. . . . The only safe line on 
which to proceed is to consider, first, what are the 
services which the aircraft are to be required to 
perform? second, how much of our available 
sources are we justified in devoting to these ser- 
vices?” Sir David might, too, have insisted on 
the short life of an aeroplane on active service. 
Three or four months’ service fits them for the 
scrap-heap, and the manufacturing resources of 
the country must be capable of replacing the whole 
active force of aeroplanes three or four times over 
every year. It follows from this, that an army can 
never have a greater supply of pap mows than 
can be turned out by the country in or four 
months. What this number may be we do not 
know, but apparently it limits some of the ambi- 
tious schemes the author invites us to consider. 

Mr. Lanchester argues, on the other side, that if 
cavalry were as limited in numbers as the aircraft 
force, we should never have learnt the value of 
that arm, for cavalry would be negligible in action, 
and incapable of performing the functions for which 
they were organised. Further, that it is unwise 


tolimit the possibilities of aeroplane service by the 





experience already obtained, or to conclude that its 
powers have been at all adequately measured by 
the effects reported. If numbers of machines are 
sufficiently increased, it would be possible, it is 
contended, to destroy a city like London, with its 
five millions of inhabitants, and, by disorganising 
the whole machinery for the management of 
national affairs, compel unqualified submission to 
the enemy. On the other hand, it is equally cogent 
to argue that with huge swarms of aeroplanes 
ably organised, a continuous and unrelenting 
attack might be maintained on every point of 
strategic importance behind the enemy’s lines. 
Dépéts would be distroyed, bridges broken down, 
railways rendered impracticable, communications 
completely interrupted, and the country so laid 
waste that an im ble zone would exist in the 
enemy’s rear, rendering his position precarious and 
compelling him to retreat from the lack of supplies. 
**Such a position of affairs presents all the ele- 
ments conducive to complete and irreparable 
disaster.” 

Possibly none of the belligerents in the present 
war will secure such a complete mastery of the air 
as to enable him to pursue such tactics to a success- 
ful conclusion. We see only the commencement 
of enormous possibilities, and the future has to be 
reckoned with, If the lessons of this war are not 
duly learnt and turned to account, if the Govern- 
ment grow supine or are lulled by a benevolent 
optimism, if our authorities are not pre to 
fight for aerial supremacy as strenuously in the 
future as they have for maritime supremacy in 
the past, a miserable fate may overtake us. 
Instructed intelligent opinion is necessary to 
urge the Government to fresh and constant endea- 
vour, and to make the War Oflice authorities 
listen to the warnings of science. The value of 
Mr. Lanchester’s book is that it is both interest- 
ing and informing, it appeals to the man in the 
street, it tends to the spread of correct judgment, 
it intimates progress on practicable lines. It is to 
be feared that much that has been written in some 
quarters has been sensational and unsound, creating 
a false enthusiasm whose hopes and ambition cannot 
be fulfilled. But here we have legitimate inquiry, 
both critical and hopeful, with limitations diay 
defined and the lines of progressive development 
distinctly indicated. If to-day we hold our own 
against our redoubtable antagonist, whose tech- 
nique is so well guided by pure science, accident 
has aided us as much as efficient preparation and 
considered design. Germany as disproportionate 
attention to large dirigibles of the Zeppelin class, 
which as a military weapon have proved a failure. 
This does not say that the large dirigible will 
always be a negligible factor in determining the 
issue. It may be that its proper use has not 
yet been discovered, but that, when differently 
eq ipped, armed, and protected, it will prove a 
formidable weapon in competent hands. ‘There is 
as much to be learnt from past errors as from 
successful accomplishment, but it is one of our 
national weaknesses to believe that we can always 
make up lost leeway, that personal capacity and 
individual daring will enable us to counteract the 
methodical, systematic p that comes from 
steadfast training and a struggle to attain a uni- 
form, high standard. We trust the author is not 
appealing to deaf ears when he says: ‘* Let us not 
delude ourselves by supposing that the enemy 
will be content to allow us to retain our ——— 
without a keenly-contested struggle ; he is pro 
ably ere this fully alive to his past mistake, and 
will strain every nerve to rectify matters.” 

How are we going to meet the resourceful and 
organised enemy? How are we to set up a 
machinery that will ensure effective experiment, a 
continuous policy, and sufficiency of construction in 
face of that uninstructed, but well-meaning, outcry 
for economical expenditure that is sure to arise. 
Mr. Lanchester is ready with a ~~ that 
we trust will be considered when the necessity 
for immediate and rapid output is passed. It 
would be unwise to allow the temporary combina- 
tion of skill, technical and theoretical ; energy and 
initiative ; craftemanship with the use of material 
resources, to be scattered and lost. United, this 
combination has given us a lead in aeronautical 
science ; but deprived of mutual assistance, lethargy 
or retrogression would supervene. The author's 
remedy is the formation of a Board of Aeronautical 
Construction that would acquire and control the 
manufacturing resources of the Royal Aircraft 
Factory. This Board would embrace responsible 
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officials of both the War Office and Admiralty, 
armed with sufficient authority to overrule the 
Treasury, and entrusted with powers to initiate 
any departure in advance of immediate require- 
ments. The duties of such a Board would include 
the direction of the anti-aircraft equipment, the 
defence of the Realm, and have under its control 
all that pertains to aerial attack. The field of 
operations in the air is as large and important as 
on sea or land, and the me that suggests the 
appointment of a Board having powers coequal 
with those exercised by the War Office or the 
Admiralty has much to recommend it. But it 
seems too much to hope that it will come into 
operation within a reasonable time. It is too 
thorough and sudden a departure from old tradi- 
tions ; there is not sufficient compromise or adap- 
tation to existing methods to obtain at once the 
support of timid politicians. 

ose who read Mr. Lanchester’s illuminatin 
articles‘as they appeared do not pain boomatia 
how completely he disclosed the purpose of various 
aircraft as fighting or reconnaissance machines, 
revealed the weak points or limitations that had 
been discovered in their construction, and indicated 
the direction in which improvements were possible. 
Those who have not enjoyed this advantage, and 
wish for authoritative guidance on many vexed and 


controversial questions, and are anxious to penetrate 
into a technical subject a little more deeply than is 
possible in an average newspaper article, will do well 


to read this volume. Similarly, others who want 
reasoned support for their hopes or sound warrant 
for the removal of besetting doubts, will be glad of 
trustworthy information. It must not be supposed 
that the author is able, or wishes, to settle all 
questions, and to decide the many issues that are 
raised from day to day. The whole problem bristles 
with controversial points. But there are limits 
within which useful controversy can benarrowed,and 
those who do not wish to talk nonsense, or would 
detect the fallacy of those who do, have got to know 
those limits and their influence. In this matter Mr. 
Lanchester will be found an excellent guide, writing 
with lucidity, and translating into ordinary language 
the results of those technical and scientific dis- 
cussions that have contributed in no small measure 
to the production of aircraft of unquestioned merit. 
The novice may follow the strategic and technical 
uses of the aeronautical arm, be led to appreciate 
the importance of relative vulnerability, and gain 
an insight into the difficulties of armour and arma- 
ment. He may gather through unequivocal mathe- 
matical argument additional grounds for trusting 
the basic principle of concentration of force, or per- 
ceive more clearly the importance of rapidity of 
fire. The theory of ballistics will assume new and 
interesting forms, and the difficulties and excite- 
ment of bomb-dropping will be more correctly 
estimated. The part played by aircraft in the 
Navy is not neglected. The tyro will learn the 
kind of service ‘that aircraft can render to naval 
reconnaissance, and he can imagine a contest be- 
tween aeroplane and submarine. If the destructive 
powers of the latter have been curtailed and brought 
within moderate limits, we imagine the aeroplane 
has contributed in no small measure to that happy 
result, and suspect that the author’s discretion 
has prevented him revealing much that would 
have proved of the deepest interest. In many ways 
the author excites curiosity without satisfying it ; 
this is inevitable in treating of new developments. 
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BRITISH PATENT LAWS AND FUTURE 
GERMAN TRADE. 
To THE Epitor oF ENGINEERING. 

Srr,—During the past twenty-five years or thereby 
some of us bave done our best, in season and out of season, 
by pamphlet, brochure, in Parliament, and by communi- 
cations to the Press, to impress our legislators with the 
importance of putting our British patent system on & 
better footing for the benefit of British inventors and 
for the general progressive business of the Empire. Not- 
withstanding frequent revision of the Patent Law, we 
have only yet attained to an elementary form of qualified 
search, and have not yet succeeded in throwing off the 
burden of patent taxes, which still remain to the injury 
and discouragement of British invention and British trade. 

The first revolution in our patent system was in 1883, 
when the late Right Hon. Joseph Chamberlain, M.P. (a 
business man), while President of the Board of Trade, 
framed and carried the Patents, Designs, and Trade 
Marks Act, 1883, which, although an immense improve- 
ment on the old Act of 1852, had many serious faults, 
such as the continuation of the heavy renewal fees, though 
payable in « different way, too short a period for the 
duration of the patent, and failure to provide any form 
of search, with the consequent absence AY any certainty of 
protection to the inventor. Passing over the amending 
Acts of 1884, 1886, 1888, 1901, and 1902, of minor import- 
ance, a second revolution was effected, or promised, by the 
much-belauded Patent Act of 1907, formulated and 
carried by the Right Hon. D. Lloyd George, M.P. (a 
py wy President of the Board of Trade. he success 
of this Act is still to seek. 

If the Act of 1883 was revolutionary in one sense, the 
Lloyd George Act of 1907 was even more revolutionary 
in quite another and more harmful sense, and undoubtedly 
it is to the practical ignorance displayed in the framing 
¢ the Act of 1907 and its ee — that —_ 
of our present patent grievances (and especially as regards 
Germans) have arisen. Hitherto all the coe har British 
Patent Acts, but that of 1907, had the redeeming quality 
of catholicity in their not insisting on the working in this 
country of a British patent granted to a foreigner, and in 
this broad-minded and non-parochial sense they corre- 
= with the patent system in vogue in the United 

tates, which system has proved so successful in com- 
parison with the systems of all other countries. 

Why Mr. Lloyd George should have followed the lead 
of an autocratic country like Germany in this sense, 
instead of that of a progressive nationality like the 
United States, has always been somewhat of a mystery, 
more especially seeing that the very precautions he appa- 
rently took to keep down German competition actually 
were the means of bringing, if not oe numbers of 
Germans over to Great Britain, ostensibly for the work- 
ing of British patents granted to Germans, but prac- 
tically to act as spies, as, since the war, we have dis- 
covered to our cost. 

Arising out of these provisions in the Act of 1907 (as 
quite natural to Germans), the Germans quickly adopted 
reprisals against British owners of patents in Germany, 
bringing into force additional provisions for compul- 
sionary working in Germany, and at the same time 
making it actually almost futile for British inventors to 
seek patents in Germany, while Americans applying for 
patents in Germany obtained special privileges beca 
of the freedom from obligation to work ts granted 
in America to foreign owners of United States patents. 

The Act of 1907, with the Act of 1914 and Rules made 
thereunder—after the war had begun—are responsible 
for the following present grievances :— 

1. The Comptroller of the British Patent Office has not 
apparently aged to refuse acceptance of any applica- 
tion for a British patent, even although a patent for the 
identical invention may have been granted and published 
years before in a foreign country. Any British inventor 
prejudiced by the issue of the ee must simply accept 
the situation, his only recourse being to institute revoca- 
tion proceedings in Court after the invalid British patent 
has been fs 
The International Convention allows only a term of 
twelve months for filing a British application for an 
invention patented sbroad; and no British inventor 
under the same Convention Rules has more than twelve 
months in which to file a foreign application for his in- 
vention patented in this country. 

2. Any German desiring to appropriate a British inven- 
tion for which a British patent has been granted to a 
British ifitventor may do so in the following circum- 
stances :— 

Supposing ‘the British inventor applies within twelve 
months for a patent in y for his invention, his 
application may be successfully opposed there on one 
ground or another, and a decision issued in circumstances 
such that the British applicant cannot secure a hearing. 
In the case of an opposition to a British application of a 
German subject, proceedings are postponed to the end of 
the war. These privileges to — are absolutel 

ti 


one-sided, so far as the ending of the war goes, Levy «4 
the foreigner’s accepted British application cannot 
sealed till the end of the war. 


3. Under the 1907 Patent Aobt, anything known or 
unknown for which a patent is applied in this country, 
however impracticable (tor which a British patent speci- 
fication has not been filed in the British Patent Office 
Library during fifty years before the date of application), 
is entitled to British patent protection ; fifty-one years’ 
anticipation does not count. 

These cases are not in any way hypothetical, but are 
taken from examples at the present time in actual exist- 
ence. 

After the passing of the 1883 Act of Parliament, there 
were great expectations that the result would be an 
increase in the number of applications for patents, and 
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these expectations were fully justified, as in 1884, when 
the new Act came into force, the number of applications 
had increased by nearly three times the number in the 
previous year; while by 1889, or after six years, the 
patent zen had increased by nearly times, 
and by the number had something like 
31,000, or over 500 per cent. more than the applications 
in 1883 under the old Act. This number has pores icall 
been the high-water mark ever since. Certainly the 1907 
Act, so much boomed by its author and the Press at the 
time of its introduction, has most lamentably failed to 
increase progressively, as expected, the number of appli- 
cations for letters patent. 

It is satisfactory to note that in ‘‘The Death-Knell 
of German Trade” debate, which took place in the 
House of Commons on January 10, Mr. Runciman, Presi- 
dent of the Board of Trade, who controls the British 
Patent Office, pledged himself in the following words :— 
“I also agree % we must overhaul once more our 
Patent system and our yright laws”; which, how- 
ever, is =< OD nae my what his ecessor at the 
Board of e, Right Hon. Mr. Ritchie, M.P., 
stated before the Associated Chambers of Commerce in 
1900, nearly sixteen years ag 90 that it may still be 
necessary to keep our new ident of the of 
Trade this time strictly to his pledge. 

In the same great speech, Mr. Runciman further said : 
‘During the war we should do everything to destroy 
German credit, and to that end we should do everything 
in our power to cripple, cramp, .squeeze, and destroy ber 
trade (cheers). We must at the same time lay the founda- 
tions for future action, but we have been doing a great 
deal to destroy both her credit and her trade. 

““We must see to it that, having ended this war 
victoriously, we do not give Germany a chance of recon- 
structing her commercial position. One of the first 
necessities of this country, if she is to hold her own during 
times of war and when war is over, is that we must 
improve our research methods.” 

hese are brave and s' words to come from the 
President of the Board of Trade; but, to show earnest- 
ness, the —~ os ee be done — be the - 
scrapping o rules so generously arran our 
Gecgipataat for the benefit of the Gasmaen = the war 
started. Invention, which is the life and soul of 
to any nation, should be welcomed and encow as, 
unfortunately, it is not under our present patent pro- 
cedure ; , in the overhauling again of our patent 
system (foreshadowed by Mr. Runciman) there should, 
as ae other things, be included :— 

1. A real search, to ensure novelty and validity, before 
“~ = for patent be entertained. 

. No patent to be granted unless novel or practicable. 

3. The entire abolition of all renewal fees, as in the 
United States. 

4. The extension of the period for each patent from 
14 to 17 years, as in the United States. 

5. Some form of guarantee for a bond fide inventor. 

6. Simplified Court procedure in patent cases, so as to 
limit the frightful expense of patent litigation. 

In the formulation of any new Patent Act, inventors, 
engineers, and business men should be called into con- 
sultation more than patent counsel, lawyers, and patent 
agents, as has hitherto been the case. Then, with the 
———— Minister of Commerce or Industry so | 
ightly clamoured for by the Chambers of Commerce onl 
other representative bodies throughout the United King- 
dom, and, these moderate advantages enumerated, Great 


Britain, after the war, would be brought into 
like line with the United States, its principal future 
competitor in the world’s trade, so have every chance 
— its - . 

6 policy o! any at the present time appears to 
be to uphold at any cost its t trade and ite future 


outside commerce in this and in every other country. So 
far, therefore, as Germany and Austria are concerned, 
‘* laissez-faire policy ” must go by the board, and Teutonic 
trade and ness 0 kind must be absolutely 
“* barred ” for, at any rate, all our time. 
ours truly, 
JaMrEs KEITH, 
Assoc. M. Inst. C.E., M.I, Mech. E., 
M.I. Mar. E. 


Dunottar, Brondesbury, N.W. 





“THE FLOW OF AIR THROUGH 
NOZZLES.” 
To THe Eprron or ENGINEERING, 

Sr1r,—In your report of the meeting of the Institution 
of Mechanical Engineers at which my paper on ‘The 
Flow of Air Through Nozzles” was discussed, I am 

uoted (in the third column of page 73 of your issue of 
Jenmas 28) as stating that ‘‘experiments made with the 

ssure tu ~ ~ little he ag ay in favour of the jet 
aving @ parabolic form.” is is & misapprehension. 
a. experiments did point to the jet being parabolic 
in form. 


On page 74, about the middle of the first cola the 
additional weight on the een which aff the 
sensitiveness of the balance in Mr. Brown’s experiments 
is referred to as that of the nozzle. It was, of cow not 
the nozzle, but the cage which added the extra weight. 

Yours sincerely, 
B. Morey, 


THos. 
38, Westbourne-road, Sheffield, January 29, 1916. 





P Russian ny > OF Conmnnen 4%, Lonpon.” 
—The Foreign Office re us to state that organisa- 
tion styled ‘‘The Russian Chamber of Commerce in 
London” has not obtained the recognition or approval 
of either His Majesty’s Government or the Imperial 
Russian Government, 
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THE WORLD’S MERCHANT SHIPBUILDING 
IN 1915. 


Nor only have the demands of the navies of all 
belligerent Powers greatly interfered with the work 
of building merchant ships, but difficulty has been 
experienced in getting from the respective builders 
returns showing the work actually done ; consequently 
we made no attempt to publish our annual review of 
the industry. Lloyd’s Register, however, with its great 
staff of surveyors in all ts of the world, do not 
experience any difficulty in ascertaining exactly the 
extent of work done. But even in the case of Lloyd’s 
Register it has been found impossible to get any infor- 
mation from the shipbuilders in enemy countries, so 
that their return of the world’s work is in this t 
incomplete. The abnormal conditions prevailing make 
it imprudent to institute strict comparison of merchant 
shipbuilding now with that of normal years. It is 
important, however, from the point of view of sea 
transport in the immediate future, to note that the 
output of merchant ships throughout the world is 
little more than one-third that of the average of the 
three or four years immediately preceding the war, 
as will be seen from Table II., which we take from 
Lloyd’s Register, just issued. 

uch has been said about the opportunity which 
has been given to neutral maritime countries for the 
development of their shipbuilding trade, consequent 
upon the absorption of the great majority of shipyards 
in the belligerent countries by the naval authorities for 
the augmentation of the sea fighting force. But it is 
noteworthy that in the case of Denmark the increase 





in output in 1915, as compared with two years ago, is 


that the was of 13,400 tons, and two others 
were over 10,000 tons. Thirty-three of the vessels, 
equal to about 10 per cent., exceeded 6000 tons. The 
average size of the vessels was 2046 tons ; but if 
steamers of less than 500 tons be excluded, the 
average reaches 3791 tons—considerably less than in 
the preceding five years. Six of the steamers, making 
53,192 tons, were fitted with Parsons steam-turbines, 
all having gearing between the turbines and the 

ropellers. ‘i'wo vessels, togeth: r of 10,700 tons, were 
Rtted with internal-combustion engines. Seven vessels, 
of 43,665 tons, were built on the Isherwood system of 
longitudinal framing, four of them, along with a fifth 


Taste I.—Number and Tonnage of Merchant Vessels 
Launched in the Principal Shipbuilding Districts of 
the United Kingdom during the Three Years 1913-15. 

















countries than Britain provided six, of 33,000 tons, 


five of them being constructed in the United 
States. 
The launched in the United States is made 


up of a total of 177,460 tons, which is 23,302 tons less 
than that of the previous year. There were launched 
on the coast 13 sea-going steamers, of from 5000 to 
7000 tons each, one collier, of about 11,000 
tons. The total tonnage (113,075 tons) launched in 
Holland during the past year is about 5000 tons less 
than the output of 1914, which was a record in the 
Society’s returns for that country. This total does not 
include vessels known to be exclusively intended for 
river navigation, which appear from information to 
hand to amount to over 70,000 tons. The total out- 
put, including such craft, would appear to reach 
over 183,000 tons. The largest vessel launched during 
the year was of about tons. There are four 
other steamers of from 5000 to 7500 tons each. 
The returns from Norway show the output to be 
62,070 tons, about 8000 tons more than the total for 
the previous year, and the highest ever recorded in 
the Society’s returns for this coun As in other 
years, the tonnage launched is practically composed 
of vessels of between 1000 and 2000 tons. Only one 
vessel of a larger tonnage has been launched—viz., a 
motor vessel of 2600 tons. The tonnage launched in 
Japan during the year (49,408 tons) is over 42 per 
cent. lower than the output for 1914. It comprises 
two steamers of about 9500 tons each, and one steamer 
of 7375 tons, fitted with steam-turbine engines. The 
production in Denmark (45,198 tons) exceeds that for 
the previous year by nearly 13,000 tons, and is the 





| 1916. 1914. 1918. 
District. 
Tons 
No.) (Gross). No. | Tons. | No., Tons. 

Aberdeen.. ..  ..| 83| 7,108 47 | 10,190 | 88 11,148 
Barrow, Maryport, and 

Workington .. --| 8] 2,174 1, 
Belfast .. 8 | 33,729 21 |239,819 | 15 |129,081 
Dundee ..| 5B | 4,587 | 10 | 11,793 | 8 | 17,984 
G % .| 45 |106,203 110 | 248,108 |150 415,044 
Greenock .. .. _..| 28 | 98,870 | 51 | 196,518 | 64 |269,743 
Hartlepools and Whitby) 13 | 59,308 | 29 (124,419 | 33 153,071 
Hull and Grimsby .-| 65 | 24,018 | 93 | 58,726 | 88 | 49,682 
Leith -- «+ «| 10} 5,889 | 17 | 18,671 | 17 | 18,901 
Liverpool .. io --| 8 | 10,672 | 15 | 39,465 16 | 34,404 
Middlesbro’ & Stockton! 30 | 58,574 | 70 |187,165 | 62 |154,743 
Newcastle. . --| 86 |124,001 | 91 |315,585 | 94 |366,381 
Sunderland -.| 81 |110,042 | 72 |277,528 | 78 |299,964 

' 


highest on record. Included in this total are six 


TABLE II.—TABLE SHOWING THE TONNAGE OF VESSELS OF 100 TONS GROSS AND UPWARDS (EXCLUDING WARSHIPS) 


LAUNCHED IN THE VARIOUS COUNTRIES OF THE WORLD DURING THE YEARS 1899-1915. 





























British Colonies. United States. 
. United Austria- tf a Other 
_ imi gdom. Canadian Hungary. Denmark. | France. Germany. Holland. Italy. Japan. Norway. Sweden. iene Great Countries. Totals. 
pS a Lake Ports. " Lakes. 
tons tons tous tons tons tons tons tons tons tons tons tons tons tons tons No. tons 

1890 =1,416,791 6,475 1,989 9,218 26,613 89,794 211,684 34,384 49,472 6,775 27,853 10,367 146,108 78,170 6,015 1269 2,121,738 
1900 1,442,471 6,967 2,596 14,889 11,060 116,858 204,731 45,074 67,522 4,543 32,751 5,735 190,962 | 142,565 | 15,439 | 1364 2,304,163 
1901 1,524,739 16,610 11,524 20,013 22,856 177,543 217,593 29,927 60,526 37,208 36,875 8,241 268,091 165,144 , 1538 2,617,539 
1902 1,427,558 18,235 10,584 15,192 27,148 192,196 213,961 69,101 46,270 27,181 37,878 9,030 228,360 | 155,814 | 29,247 | 1650 | 2,502,755 
1908 1,190,618 20 866 13,824 | 11,328 28,609 92,768 184,494 59,174 Y 34,514 41,599 11,855 211,219 170,601 24,073 | 1650 | 2,145,631 
1904 =: 1,205,162 27,253 3,712 16,645 15,859 81,245 202,197 55, 30,016 32,969 50,469 10,267 189,430 49,088 17,987 1643 | 1,987,935 
1905 1,623,168 45—10,798 16,402 17,557 73,124 255,423 44,135 61,629 31,725 52,580 6, 107,368 195,459 20,272 1576 | 2,514,922 
1906 §=1, 828,343 16,026 10,016 18,590 24,712 35,214 318,230 66,809 30,560 42,489 60,774 11,579 169,358 271,729 15,334 1836 | 2,919,763 
1907 = 1,607,890 21,479 24,904 8,717 28,819 61,635 275,003 68,623 44,666 66,254 57,556 11,781 217,630 257,145 26,026 | 1788 | 2,778,088 
1908 929,669 265,612 | 8,669 23,502 19,172 83,429 207,777 58,604 864 59,725 52,839 9,546 158,645 145,898 | 23,435 | 1405 | 1,833,236 
1909 991,066 6,592 869 25,006 7,508 | 42,197 128,696 59,106 31,217 | 52,319 28,601 6,316 485 129,119 | 12,960 1063 | 1,602,057 
1910 =: 1,143,169 14,601 | 11,742 } 14,304 12,154 | 80,751 159,303 70,945 23,019 30,215 36,931 8,904 177,601 168,717 | 20,497 1277 | 1,957,853 
1911 1,803,844 16,006 | 3,656 37,836 18,689 | 125,472 ,532 93,050 17,401 44,359 35,435 9,427 95,693 75,876 17,864 1599 | 2,660,140 
1912 1,738,614 25,000 | 9,7 38,821 26,103 | 110,734 75,317 99,439 25,196 57,755 50,255 13,968 194,273 89,950 46,654 1719 | 2,901,769 
1913 =-1, 932,153 26,744 21,505 61,757 40,932 176,095 ne 104,296 50,356 64,664 50,637 18,524 228,232 48,216 43,455 1750 | 3,332,882 
1914 1,683,553 22,288 25,246 *34,335 32,815 114,052 *387,192 118,153 42,981 85,861 64,294 15,163 162,937 | 37,825 *36,148 1319 *2,852,753 
1915 650,919 13,289 8,725 t— 45,193 25,402 t—- 113,075 22,132 49,408 62,070 20,319 157,167 20,293 *13,641 743 *1,201,638 


os Returns not complete. 
This table does not include particulars of vessels of less than 100 tons gross ; and takes into account -~ vessels that were launched, whether the 
On account of the war, it is impossible to give full 


still under construction at the end of the year. 


the same reason warship tonnage has been excluded throughout this summary. 


only 4266 tons, equal to about 104 per cent. ; in the 
case of Holland, 8779 tons, or 7.9 per cent. ; Norway, 
11,433 tons, or 22.2 per cent. ; Sweden, 1795 tons, or 
9.7 per cent. ; while in the case of the United States 
there has been a very considerable decrease, due, no 
doubt, to the absorption of workers for armaments for 
the European countries. It is true that there has lately 
been a great demand upon these neutral countries for 
new shipping, and that the result will not be obvious 
in the returns of production until next year. But 
withal we are not of those who take the view that the 
present ae conditions will result in any 
great change in our dominating position amongst the 
shipbuilding countries of the world, provided that the 
workers in our shipbuilding and marine engineering 
works recognise their part in the re-establishment of the 
merchant shipbuilding industry after the war. As it 
stands, we have contributed about half the total mer- 
chant output of the world during the past year of war- 
fare ; and, although in previous years our proportion 
has been as high as 60 per cent., the situation must be 
regarded as satisfactory for the present and reassuring 
for the future. 

Lloyd’s figures only include vessels intended for 
merchant purposes ; that is to say, ships of the mercan- 
tile type may have been built as auxiliaries for the 
Navy, but these are not reckcned in their return. 
The vessels included number 327, of 650,919 tons 
(excluding vessels of less than 100 tons), as com- 
pared with 656 vessels, of 1,683,553 tons, in 1914, when 
we had had seven months of peace, and with 88 
vessels, of 1,932,153 tons—the highest ever reached in 
the his of the industry—during 1913. Of the 
total vessels launched last year, 317, of 648 629 tons, 
were steamers, and 10, of 2290 tons, sailing vessels, 
barges or similar craft. Of the total, 85} per cent. 
were for British owners, the remainder, totalling 
96,116 tons, being for foreign account. This latter 
gives a proportion of 14? per cent., as compared with 
an average of 224 cent. for the previous five years. 
As regards the o of vessels built, it may be said 


steamer (with ordinary transverse framing), being for 
the carriage of oil in bulk. Eight vessels, of 66,334 
tons, had cruiser sterns, and of trawlers and other 
fishing craft 104 were built. 

In ‘able I. there is set out the production in the 
various districts in the United Kingdom as classified 
by Lloyd’s, showing the totals for the past three years. 
It will be seen that the decrease was general through- 
out the whole of the kingdom. At Glasgow the total 
is only about one-quarter that of 1913; at Greenock 
about one-third ; at Belfast about one-fourth ; while 
on the North-East Coast the proportions generally are 
about one-third. Of course, Lio d’s say nothing about 
warship work ; but were this sedan it woul rob- 
ably be found that, throughout the whole of the 
kingdom, the work for war purposes, either on ships 
or for munitions, has made the districts as busy as, if 
not more so than, in the most active period of the 
history of the industry. 

In Table II. there is given the total output of all 
the countries in the world, but here again comparison 
is not justified, in view of the exceptional conditions 
prevailing. Outside of the United Kingdom the out- 
oe has been 416 vessels, of 550,719 tons, 100,000 tons 
ess than within the United Kingdom. Of the total, 
313 were steamers, of 518,948 tons, and 103 sailin; 
vessels, of 31,771 tons ; the decrease as compared with 
1914 is 53 per cent., and as compared with 1913 it 
is 850,000 tons. No figures are available for Germany, 
Austria-Hungary, or Belgium. Of the vessels built, 
33 were of over 5000 tons, the largest, a collier 
built in the United States, being of about 11,000 tons. 
While we only built two poo gee with internal- 
combustion engines, the total in other countries is 


eleven, exceeding 1000 a See aaa tonnage 
being 42,000 tons. The system is also 
being well supported in foreign countries, notably in 


America, where twelve steamers, of 71,467 tons, were 
constructed. The number of steamers with turbines 
was the same as in the United Kingdom—namely, six, 





of 35,000 tons ; 


while of oil-carrying ships, other 


| 


+ No returns. 


were completed during the year or were 


ures for the whole of the years 1914 and 1915 in respect of several countries ; for 


vessels, of about 30,000 tons, which are to be fitted 


with Diesel engines. 
Of the merchant vessels launched during 1915, 378, 
of 874,775 tons (including 91 vessels, of 743 tons, 


launched outside the United Kingdom), have been 
built under the Society’s inspection with a view to 
classification in Lloyd’s Register. 





AustTra.ia’s Navy: New Licur Cruiser.—Australia’s 
Navy is expanding. Recently the cruiser Brisbane was 
launched at Cockatoo Island, and in Navy orders issued 
in December last it is notified that a new light cruiser is 
about to be laid down where the Brisbane was built. 
ry > when conpleted, will be named H.M.A.S. 

ide. 





Tue Late Mr. Cuaries ALFRED TrERY.—We regret 
to have to announce the death, which occurred on 
January 28, at his residence, 84, Woodside, Wimbledon, 
of Mr. Charles Alfred Trery, civil engineer, late of 
Buenos Aires. Mr CO. A. Trery was born on February 1, 
1854. He was educated in the engineering profession, and, 
as a pupil of Mr. William Trery, he was in civil 

ng work in Sweden in 1872. In the following 
years, down to 1877, he was occupied in Portugal, on 
the survey and construction of the Minho District 
pred under Mr. William Trery and + G. og so 
et A yl ~ private practice in Portu own 
to the year 1881, when he drew up and estimates 
for the Regoa water supply, town and market for 
the Portuguese Government. From 1882 to 1887 he 
acted as sectional resident engineer on the surveys, loca- 
tion and construction of the Bahia and San Francisco 
Railway (Timbo Branch), Brazil, and on the same rail- 
way as resident engineer from 1887 to 1889, under Mr. R. 
Tiplady. In 1889 he was appointed resident engineer 
of the Bahia Blanca and North-Western Railway, at 
Trery —, in construction (Aaguaios . _ Mr. 
an ——— ‘ore the Institution 
of Civil Engineers last Bn. By on the works at the 
( i an abstract of which we gave 
in our last volume on 603. He was elected a member 
of that Institution in T3802. 
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COMBINATION yo FOR CAPSTAN 
A 


WE illustrate below a useful combination tool, made 
by the Selson Engineering Company, Limited, of 
85, Queen Victoria-street, E.C., for simultaneous re- 
cessing and facing operations on small capstan lathes. 
The tool is especially adapted for cutting the recesses 
at the back of the threads in ‘‘ gaines” and No. 100 
Graze fuze bodies and facing the front of the body 
at the same time. Other operations in the manu- 
facture of fuzes, and other small parts, can also be 
ey and expeditiously performed with the 
tool. 
The photographic illustration, Fig. 1, shows the 
general a : of the tool, which consists of a 
mild-steel shank and body, with a slide carrying the 
cutting-tools. The slide has a cross-travel of 4 in., 
and is operated by a cam-lever, mounted on the body 
and bearing against a roller on the slide, as shown ; 
this arrangement, of course, provides a sensitive 
feed for the tools. The internal construction of the 
tool is illustrated in Fig. 2, but as it is frequently 
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supplied for recessing only, the facing-tool has been 
omitted from the drawing. The recessing-tool is 
mounted in a holder, having a cylindrical shank, which 
is fixed by a set-screw, and when a facing-tool is 
used it is made from a rod of circular section, and 
held in place by two set-screws, as shown in Fig. 1. 
It will be seen from the drawing, Fig. 2, that the 
body contains a helical spring, which bears at the 
right-hand end on a plug, screwed into the body, and, 
at the other end, on a collar screwed on to a bolt, 
which passes completely through the body. The bolt 
also passes through a lug on the slide, and the lug 
bears against a stop-nut, so that when the slide is 
moved to the righ’, the spring is compressed, and by 
this means the slide is re to its original position 
as soon as the lever is released. The travel of the 
slide is limited by a pair of lock-nuts, shown on the 
left-hand end of, the bolt in Fig, 2, and these lock- 
nuts are adjusted to suit the -equired depth of cut. 
In operation the combination tool is mounted in the 
turret with its tool-holder in line with the hole in the 
work, the adjustment being effected by means of the 
poy ag: on the right-hand end of the bolt. The turret- 
slide is then brought forward to astop, and the cutter 
is fed into the work by the lever as far as the lock- 
nuts will permit. When this point is reached, the 
lever is released, to allow the tool to return to its 
—— position, and the turret slide is then brought 


As illustrated in Fig. 1, the tool is arren 
recessing the internal t in the base of the 


for 
o. 100 





fuze body and simultaneously facing the end, these 
tions being performed by the cutters lettered C. 
he hole is, in this case, large enough to clear a 
tool-holder of the form illustrated. For recessing the 
backs of the threads in smaller holes a tool of the 
type lettered B is employed, this tool being used in 
e screwed hole in the front end of the No. 100 fuze 
body. The tool lettered A, which, it will be noticed, 
has two cutters, was designed for recessing simultane- 
ously two internal threads of different diameters in 
** gaines,” but the design of the latter has now been 
altered, so that this tool is no longer used. The 
combination tool is, of course, quite suitable for 
external recessing work, and, by employing a former 
in the tool-post on the cross-slide of the lathe, it can 
also be used for taper boring. 





STENOCIL-CUTTING MACHINE. 

THe accompanying illustration shows a machine, 
known as the ‘‘ Diagraph,” which is used for cutting 
stencils in a special kind of oiled paper. With this 
machine complete names and addresses can be cut in 
a single sheet of paper in about two minutes, which 
is, of course, very much less than the time required 
to select the necessary letters from a set of metal 
stencils. The cost of a paper stencil would be less 
than ld., and each stencil, we are informed, can be 
used over 1000 times if a special brush with long, soft 
bristles, supplied with the machine, is used for inking ; 
they are therefore much more economical than similar 
stencils specially cut in zinc. The paper stencils can 
be used for marking drawings, ammunition boxes, 
packing-cases, steelwork, or any other stencilling 
work, and their flexibility is an obvious advantage 
for marking goods with curved or i lar surfaces. 
The machine might also be employed for cutting the 
wording of advertisements on lamp - shades now 
largely used in shops and public vehicles on account 
of the - oe restrictions. 

As will be gathered from the illustration, the ma- 
chine comprises a cast-iron base-plate, on which is 
mounted a vertical spindle, supported at its upper end 

















by a curved arm. The spindle carries a wheel, and 
around the periphery of this wheel the punches and 
dies for cutting the letters, numerals, and punctuation 
marks are mounted. These punches and dies, the 
makers state, are designed so as to be self-sharpening, 
and they can be changed in a few moments, as they 
are only held in place by a couple of screws. To 
use the machine, the oiled paper is placed with its front 
edge on the first of a series of guide-lines on the bed- 
plate, and passed between two pairs of knurled feeding 
rollers, one of which can be seen under the curved arm ; 
the other pair of rollers are under the base-plate, and 
these are lowered to admit the paper by means of a 
small lever, just distinguishable in the centre of the 
front edge of the base-plate. When this small lever 
is released, the paper, the back edge ot which comes 
between the punches and dies, is firmly clamped by 
the feed-rollers. The wheel is then turned by hand 
until a pointer, travelling over a stationary dial, 
comes opposite the letter required, and the punch is 
forced through the paper by _— forward the 
handle mounted on the curved arm, and clearly 
visible in the illustration. On releasing the handle, 
the punch is forced up clear of the paper by a spring. 
Daring the first part of the movement of the handle 
the paper is fed forward one space by means of a 
ratchet mechanism which rotates the upper peir of 
feed rollers, and if it is oy oer to form @ space 
without cutting a letter, the handle is brought up to 
the vertical position, and released ; whereas in cutting 
a letter it must be pulled forward as far as possible. 
Proceeding in this way, a line of lettering of any 
length may be cut, and when the line is completed, 
the feed-rollers are released, and the paper shifted 
backwards, so that its front edge lies on the second 
guide-line. Another line of lettering is then cut, and 
so on, until the required number of lines have been 
completed. 

The machines, which are sold in this country by 





Messrs. Herbert E. Williams and Co., of 47, Lime- 
street, London, E.C., are made in three sizes, to cut 
letters 4 in., J in., and 1? in. deep, respectively. Our 
illustration shows the smallest size, of which the total 
weight is about 80 1b., and the base-plate measures 
2 ft. by 1 ft.6 in. This machine cuts six-line stencils, 
while the two larger sizes cut four-line and three- 
line stencils respectively. The width of paper used 
cannot, of course, exceed the semi-diameter of the 
wheel; but if more lines are required than can be 
cut in one operation, the work can be continued on 
another sheet of paper. A very handy form of reser- 
voir brush forms part of the outfit supplied with these 
machines. The reservoir, which forms the handle, is 
filled with a suitable liquid ink, and when the brush is 
shaken so as to releasea small spring-controlled valve, 
&@ quantity of ink runs down into the bristles. The 
device saves much time, and is obviously 4 great 
improvement on the brush and cake of solid ink 
usually employed for stencilling. 





SYNDICATES IN THE GERMAN IRON 
TRADE 


Tue German Bar-Iron Export Union has been formed 
on account of the excellent results which the industry has 
derived from the Heavy-Plate Union in preventing plates 
being sold at absurdly low prices to the neutral foreign 
countries. The works now obtain prices which are as 
much as 60 marks above the home prices, although at 
present foreign buyers save two-thirds of this extra price 
on account of the highly unfavourable rate of exchange. 
The Export Union for Heavy Plates has recently been 
supplemented by the creation of an Inland Union. The 
Shipbuilding Steel Bureau is still in existence, but its 
action is confined to inland trade. It has caused some 
surprise that there has been no union for the thin-plate 
works ; but the experience of the last Thin-Plate Union 
was not satisfactory. 

As far as the Bar-Iron Union is concerned, only two 
firms of any magnitude gee to have kept aloof—viz., 
the German-Luxembu ining and Iron Works Com- 
pany, and the Kénigin Marie Hiitte, at Cainsdorp. The 
combine, however, —— about .95 per cent. of the 

te production, which means an almost complete 
control over the deliveries. The object, amongst others, 
is to prevent German products getting through to the 
hostile countries, and it has been repeatedly asserted 
that attempts have been made from such countries to 
obtain certain German manufactures from the heavy-iron 
industry. It must be remembered in this connection 
that before the war such export took place on a consider- 
able scale. 

In the meantime an embargo has been put on the 
export and transit of girders, —_ iron, bar iron, and 
hoop iron (which latter article is to be regulated by 
the Bar-Iron Union). It is, however, generally believed 
that the embargo is not meant to put a complete stop to 
the export of bar iron and the other articles referred to, 
the more so as the German industry is reported as being 
quite capable of both providing the necessary raw 
material for her military and other requirements, and 
at the same time keeping up her former trade with 
those foreign countries which still deal with Germany. 
As a result of the recent movements in the above-men- 
tioned branches, German manufacturers of bar iron, 
girders, hoop iron, &c., have informed their customers 
in the neutral countries—or, at least, in one neutral 
country—that the current contracts for these commodi- 
ties must be considered as cancelled, and that new con- 
tracts would have to be entered upon at an increase in 
price of probably about 75 per cent. The new e- 
ment is to take effect immediately, and may even b 
extended to goods already on their way. A prospect is 
held forth of the old contracts —_ coming into force 
when quieter and more normal conditions have again come 
about. 








Carson 1n Cast Inon.—At a meeting of the Ipswich 
ngineering Society, held at the Museum, on Thursday 
evening, January 20, Mr. E. Adamson, of Sheffield, read 
a paper on “Carbon in Cast Iron.” He said that for 
many years it was commonly understood that the highest 
amount of carbon that could be taken up by pure iron 
was 4} cent. At 1100 deg. Cent. that figure was 
correct, but on raising the temperature to 2200 deg. Cent. 
it was found that 94 per cent. of carbon could be absorbed. 
Iron containing 4} per cent. of carbon, when cooled down 
a normal conditions, made —_ iron; byt with = 
igher percentags it was impossible to seemre a whi 
iota, Renease a certain amount of grapbite s6parated out, 
made it grey or mottled. Above a 
temperature of deg. Cent. the iron would not contain 
so much as 94 per cent. of carbon, because a certain 
amount of the carbon was really burnt out. The most 
important point was the time during which the iron was 
left in contact with the hot coke in a foundry cupola, and 
also the temperature of melting, as this decided the total 
amount of carbon taken up, and accounted for the 
differences in modern iron from those of the cold blast 
manufacture. On meee | ig or cast iron the lecturer 
showed how important was the primary condition of the 


carbon in influencing the ie and strength of the 
material produced. quicker the cooling the more 
closely compacted was the form of the car! and 


ore the greater the and durability of the 
metal. Analysis alone would give only a rough-and-ready 
ide as to what character the cast iron would be, but 
the fracture showed whether the casting would be close 


: or open. 
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ELECTRICAL RAILWAYS.* 
By Henry Mercatr Hosart, M. Inst. C.E. 
(Concluded from page 91.) 
Ratio or Ton Mitgace To TRAIN-MILEAGE OF 
Freicut Trarric. 
Mr. James J. Hill has stated that “‘ the place for the 
railroads to save in is their train-miles.” The Annalist for 
September 6, 1915, gives statistics which wae, os out very 
—e me extent of the practical application of this maxim 
during recent years. The statistics 
aated by 7) The Annalist pny toon (2 in Figs. 16 to 20. From 
Bigs 16and17 we see that for twoepecifi theCh 
Quincy Railway, and the Wabash Rail- 
a while the total annual train-mileage of freight traffic 
during the last fourteen years shows no mar 
Compete 11.1 - cent. for the first-mentioned railway, | m 
and increasing 17.5 per cent. for the last-mentioned 








railway, the total annual ton-mileage has in these fourteen 
Fig... 







TRAIN-MILGAGE OF GOOOS TRAFFIC: MILLIONS 


(4621 @) 


Fie. 16. Annuat Goops Tratn-MILeaGEe on 
Two American Rattways. 


20. 


TRAFFIC 


TRAIN -MILE FOR 


TON-MILES FER 


(62 0) 


I. All Railways in United States 
Il, Chicago, Burlington and Quincy Railroad. . . . 
IT]. Wabash Railroad 


Fic. 20. Ratio or Ton-Miteacr to Trarn-MILE- 
AGE FOR Goops TRAFFIC FOR ALL RalLways IN 


THe Unirep Srares. anp For Two InNvivipvaL 
CasEs. 


Curves 


7. Sin o£ ee eS le 


years increased respectively in the two cases by no less 
than 127 per cent. and 75 per cent. Figs. 18 and 19 relate 
to the results for the entire railway system of the United 
States, and show that corresponding to an inorense of 
only 22 per cent. in the annual any toy om of freight 
traffic during the fourteen years there has an increase 
of 104 per cent. in the annual ~ my -y f freight traffic. 
Finally, in Fig. 20 are plotted, three cases, the 
ratio of the ton-mileage to the train-mileage for the 
annual freight traffic during the last fourteen years, and 
the following results are given : 


Percentage Increase in the Last Fourteen Years in the 
Ratio of Ton-Miles to Train-Miles for the Freight Traffic 
per Annum. 

Per Cent. 


i fed 18 
iene, ur. ees 
Wabash Railroad +s 48 


* James Forrest Lecture, delivered before the Institu- 
tion of Civil Engineers, on Tuesday, . 
In the enforced absence of Mr. Hebert in America, thie 
Rate wee delivered on bio behalt by: Me. John A. F. 
Aspinall, M. Inst, O.E, 





The Annalist’s article is entitled ‘‘ A Triumph of Inten- 
sification.” It is stated that although allowance must 
be made for certain factors which cannot be easily cal- 
culated, the percentage increases in the ratio of ton-miles 
to train-miles is a measure of the extent to which the 
railroads have been able to intensify their freight traffic. 
The article on to state that : a A te ony: of — 

have contributed to this result. 


Railway, which at present 
251 miles of 
34 miles from 
we 7. Tei Wiel \eushed 
necessary. it is y u 
the object of describing the “ 1913" wp 
motive, of which sixteen are ny service, in addition 
to the forty-seven original locomotives, which date from 


other operating costs have compelled the ied eo belioenin aa as a| 1906. 


matter of self-preservation, to effect economies in opera- 
tion which were unknown at the beginning of the period. 
They have learned first—and it is perhaps the most im- 
portant knowledge of all—that the on most profitable train 
to run is the one which does not move until it has been 
filled to engine capacity. Therefore they strive con- 
tinually not only to accomplish that, but to increase the 
capacity of the locomotive as well, so that the load in turn 
un 5 further increased. In the twelve years ended 
June 30, 1914, the average tractive power of Ameri- 
can locomotives increased by approximately 50 per cent. 


Fig.17. 
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This ‘*1913” locomotive, which weighs 115 British tons, 
Loseal catia io S60 been buen ond comtnmdie onc 
tinuous ra 18 power, an 
——— . se Ib. at = Soon per hour. i 

r rating is power, corresponds t0 a 
meses, effort of — Ib, at 48 miles per hour. The 
tes from a 600-volt conductor-rail. The 

tworasle guid -trucks at each end are each fitted with 
two motors. with the four motors carried by the 
articulated middle truck, make a total of eight motors for 
the locomotive. The entire weight is on drivers, the 


4. 
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Fie. 17. Annuat Goops Ton-MILEacE Fie. 18.—AnnuaL Goops Fic. 19.—Annvuat Goons 
on Two American Raitways. Ton - Miveace FoR ALL TRAIN-MILEAGE FOR ALL 
: Rattways IN THE Untrep§ = Ratiways tn THe Unirep 
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Fic, 21.—Cuaracteristic Curves or Moror For 
©1913” Typz or New York Centrat Pas- 
SENGER LOCOMOTIVE. 


This has also resulted in increasi 
equipment. The average capacity 
about 40 per cent. greater than it was fifteen years ago. 
The points brought about in the present lecture render 
italmost su uous to call attention to the inevitability 
of the rapid introductiom of the electric locomotive in the 
wa rsuance of the policy discussed by The Annalist. 
af py steam locomotive, as stated in The Annalist’s 
a has increased in twelve years by rc cent,, in 
the feature of the average tractive effort hich it is 
capable, there has been no notable increaee in the speed of 
freight locomotives. The electric freight locomotive pro- 
vides any tractive effort permitted by the draft rigging, 
and also provides any speed oe. 5 


the size of other 
a freight-car is now 


weight per axle being 14.4 tons. Each motor has a con- 


tinuous ra of 250 horse-power. For this rating a 
volume of cub. ft. of air per minute is blown through 
it. motors are bipolar, and their armatures are 


mounted directly on the axles, losses thus being 
eliminated. The locomotive is suitable for all speeds up 
to 75 miles per hour. 

These locomotives haul, at 60 miles per hour, trains 
with a total ht of 1100 British tons, The tractive 
effort of 20,400 lb., corresponding to the 1-hour rating, 
only amounts to 8 por cant, of the » on drivers, the 


er 8 capaci’ contro that of its 
cal equipment, ond a not by any limi coefficient 
locomotive heaviest 

jes than any on the New 


passenger trains over steeper 
eral Rallwey. A. A 1100-ton train on a 0.4 
Sade -aaee requires a tractive effort of about 20,400 i. 
corresponding to this tractive effort is 
48 miles per ~ ody For these conditions the ‘ duivere-te- 
draw-bar” efficiency, on the assumption of equal resist- 
ance, in per ton, for both locomotive and 
is: 
1100 — 115 
1100 


Owing to the absence of geari 
electrical equipment is excepti iy b 
teristic curves for the motor Ae yed are given in 
Fig. 21, and the efficiency of the motors fr Speedo 
48 miles per hour, is seen to be 91 per cent. 
additional 2.5 per cent. to cover the energy consumed 
by the blower and other auxiliaries, we have ;— 


= 89.5 per cent. 


, the efficiency of the 
igh. The charac- 


Per Cent. 
Efficiency of eg ee ul; t 88.5 
“* Drivers-to-draw-bar’ 89.5 
Efficiency from collecting-shoe to draw-bar . 79.2 


The total locomotive weight of 112 British tons is made 
| of 167,000 Ib. of mechanical equipment and 83,000 lb. 
electrical equipment.* 


Revative Extent, tn 1915, oF Sincie-PuHase AnD Hicu- 
Pressure Drrect- CURRENT ELECTRIFICATION. 


In the table on the next page are given data of the 
growth in the United States of single and h 
siti iy tag 





increase in 

curves, and strength ot freight-cars and 

Tt has been shown in the paper that the aa freight: 

oom may, with electric a 4, led over | 
heavy grades at twice the speed 

locomotives. 


ILWAY. 





The 600-volt electrification of the New York Central 


PassENcER Locomotives oN THE New York CENTRAL | The subsequent 


pressure direct-current railways during the 
nine years. 


Ts abould not be concluded from the data in the above 


with steam | table that there is no longer any activity in America in 





ight of the locomotive as delivered. 
ition by the railway company of 
equipment and certain other accessories has in- 
the weight to about 119 British tons, 





* This is the 


creased 
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Total Mileage of Single Track Operating and Under 
Construction. 


High-Pressure Direct Current. 


Single- 
Year. a 








Phare. 1200 and 2400 and Total for 
, | High-Pressure 
1500 Volts. | 30u0 Volts. _tligh-Fressure 
miles miles miles miles 
106 60 — _ _ 
1907 1040 oo a -= 
1908 1130 - _ _ 
1409 960* _ _ _ 
1910 990* 609 : 600 
1911 1010* 10 <a 1100 
1912 1040* 1600 100 17v0 
19:3 940* 2200 200 2400 
1914 1340 2750 450 8200 
1915 1490 2810 910 3720 
! 
* The falling off in increase in single-phase mileage during 1909 


to 1913 was partly due to changing over eight roads ( - 
gating over 300 miles of single track) from single phase to direct 
current. 


applying the single-phase system to railways. For tram- 
ways and light railways single-phase apparatus is gener- 
ally admitted to be inferior, and no new und g8 
have adopted the single-phase system for several years. 
But extensive single-p applications have been made 
in the electrification of sections of main-line railways. 
Notable am these are the Norfolk and Western 
Railway, the New York, New Haven and Hartford Rail- 
way, and the Pennsylvania Railway. 
The author is satisfied that the high- ure direct- 
current system is so distinctly superior in essential 
respects as ultimately to ensure its use on main- 
line railways in preference to the single-phase system or 
any of its modifications. 
Saree geend Scars 
well unders ong ya number of engineers, 
including the author Py lhe present paper. At page 31 
vol. — Gem) So ene of the — 
nstitute o tri ngineers a @ paper by 
Messrs. Stillwell and Putman, entitled * The Substitution 


le-phase system were 


of the Electric Motor for the Steam Locomotive.” In| 1, 


that ie od the authors take the standpoint that the 
single-phase system is the only system worthy of con- 
sideration for railway electrification. ‘‘W 
years from to-day,” they ask, ‘‘ will be the 1200-volt or 
the 1500-volt direct-current systems which have ae 0 
gested as substitutes for high-potential alt ing- 
ape md - oy in ae — — tt The rte 
ingineering Supplement for April 10, , Lex 
the opinion that the authors of that paper had ‘‘allowed 
a desire, sh by all engineers, to secure the best 
system for long-distance work to supplant sufficient 
study of adverse details in the single-phase system.” I 
went on to state my opinion ‘‘that within ten years 
direct-current systems, as applied to railway electrifica- 
tion, willemploy line pressures more of the nature of 2000 
cr 3000 volts, and these systems will—in all probability— 
have come into extended use. The ringle-phase delusion 
will meanwhile have been exposed.” Only eight of the 
ten years have yet ela , and we can very satis- 
factory ress toward the fulfilment of this expectation. 
It should, however, be clearly understood 
the original advocates of the single-phase system con- 
tinue to suggest that it is the most appropriate. Mr. 
Bb. G. Lamme, in The Electric Journal for October, 1913, 
closes an article as follows :— 

**It would appear, therefore, that the single-phase 
system, taken in its b sense, presents possibilities not 
found with any other general system yet popes. 
present the system allows the use of two radically different 


At 
a of equipment—namely, the straight single-phase and | |, 
t 


ten | retained. 


of the P lvania Railroad in favour of si -phase for 
the pro) electrification on the main line between 
Phi phia and Paoli, this action being a forecast of the 
system to be employed in the event of the future finan- 
cial situation permitting electrification between New 
York and Washington, was one of no small uence 
and pleasure to those who had been toiling to esta a 
correct application of electrification to trunk-line terri- 
to 


ry. ; 

‘To those who every day had been in close association 
with the practical workings of this system initially in- 
stalled on the New Haven, failures were too y asso- 
ciated with cause and effect to suggest even disappoint- 
ment, to say nothing of discouragement ; but let me refer 
to an admirable and fine distinction as evidenced in the 
decision of Gibbs and Hill, which discounted a 
for real results, and settled that the body of their electrifi- 
cation should be upon a single-phase basis, notwithstand- 


ing that the largest terminal oy same railroad was| per second 


operated upon a direct-current cages! 

It is not proposed in this Pon to deal quantitatively 
with the relative merits single-phase and direct- 
current locomotives further than to state the author's 
conclusion that, owing to the lower ‘‘drivers-to-draw- 
bar” efficiency and the lower efficiency of the electrical 
equipment of age locomotives, # given output 
from the draw- will (taking into consideration 
all the varieties of traffic on a railway) require so much 
greater consumption of electricity by the locomotives as 
to fully offset any economies in sub stations and distri- 
bution system. is conclusion concerning the relative 
consumption of the two types simply refers to one of the 
items entering into a comprehensive comparison. Amongst 
other matters requiring consideration are the relative 
initial costs of locomotives of equal capabilities of the 
two types—the relative outlays for repairs, and the 
relative reliability. ne 

An interesting sidelight is thrown on the superiority 
of the direct-current motor by the following statemend 
| Mr. Murray at a meeting of the New York Railroad 

ub on March 15, 1915, in commenting on the “‘ rectifier” 
locomotive :—- 

‘In the alternating current supplied to our passen 
engines now operating between New York and New 
aven by the use of the rectifier there is permitted an 
increase of about 50 per cent. in traction, with all of the 
speed characteristics that these ao now 
This characteristic will doubtless permit us to 
avoid the necessity of the purchase of a large number of 
passenger engines in the future as our passenger traffic 
increases, as our alternating - current direct - current 
engines can be converted into rectifier engines in propor- 
tion to the increased traffic requirements, the cost of this 
change-over being only a small percentage of the cost of 
new engines.” 

Here we have a record of Mr. Murray’s experience that 
the commutator motors on his single-phase locomotives 
have only two-thirds as great an output when supplied 
with single-phase as when supplied with direct-current 
electricity, and that single-phase equipment is much 
heavier for a given output than direct-current equip- 
ment. 

In view of the increasingly-frequent allusions in the 
technical press to the use of rectifiers on ‘‘ single-phase ” 
locomotives, it should be pointed out that a rectifier sup- 


that some of | plied 


ied with single-phase current differs from a polyphase 
rectifier in that it does not inherently supply the prac- 
tically non-pulsating current required for obtaining the 
best operating results from direct-current motors. Aleo 
the supply of single-phase electricity to such locomotives 
leaves the system on the same unsatisfac basis as 
regards its constituting a source of inductive disturbance 
to telephone and ware systems. Ab page 136 of 
vol. xxxi. (1912) of the Transactions of the American 


. . nstitute of Electrical Engineers, in a paper entitled 
e split-phase—while certain other types present very | ‘‘ The Relative Costs and Operating Efficiencies of Poly- 
great possibilities. Thus the system to be and Single-Phase Generating and Transmitting 
roadening out in its application, instead of narrowing, | Systems,” the author commented on this subject as 
which is a most preaing feature. With this one general | follows :-— 
system, terminal and yard work, main-line service, tunnel 


operation, mountain grade work, branch line and feeders, 
ho, can all be handled.” 

In the August, 1915, issue of the Proceedings of the 
Americin Institute of Electrical Engineers is a paper 
by Mr. W. 8S. Murray, Consulting trical ineer 
to the New York, New Haven and Hartford way, 
entitled ‘* Conditions Affecting the Success of Main-Line 
Electrification.” At page 1885 of this paper Mr. Murray 
says :— 

** At this juncture it is of interest to point to the fact 
that under the single-phase, high-potential contact-wire 
three types of electric motive power—the a geees, 
the three-phase, and the direct-current poe the 
medium of a rectifier)—can operate; thus each class of 
equipment is permitted a supply of power unchanging in 
form. 

** The 


rinciple of cardinal inyportance to the writer’s 
mind, 


one of the conditions affecting the success of 
main-line electrification, may therefore be said to be the 
establishment of a standard system of egy #' distribution, 
from the contact- wires of which shall be delivered power 
in standard and unchanging form ; and while all tric 
locomotives or multiple-unit equipment will primarily 
receive this power in identical form, it may thereafter be 
modified or transformed to conform to any type of alter- 
nating-current or direct-current equipment, which is, in 
turn, prescribed by the local comlitons. Such a stan- 
dardisstion would provide a single high-voltage contact- 
wire running 
u which are impressed 11,000 volts of 25-cycle single- 
+ aol electricity.” 

Agais, at page 1882 of Mr. Murray’s paper, we find :— 

** The recent decision as to choice of system on the part 


out an entire electrification zone | be 





“At this point I am tempted to include mention of 
the consequences which would result from the develop- 
ment of large static-rectifier sets. It would appear that 
those of the mercury-arc type will be at least equally 
small and efficient at high periodicities as at low perio- 
dicities. If further developments bear out this indica- 
tion, then the use of mercury-arc rectifiers in sub-stations 
as an alternative to synchronous converters will permit 
(when the periodicity is not fixed by other conditions) of 
ss periodicities of 60 cycles per second with the 
associa’ advantages as regards lower price and higher 
efficiency of the step-down transformers. On this 
the transmission would continue to be polyphase. But 
if (an some single-phase advocates propose) static recti- 
fiers are on the train and employed to supply 
direct-current motors, the difficulties relating to the 
impedance of steel rails id continue to necessitate 


the use of low iodicities such as 25 or even 15 cycles 
per second, or it will he necessary to supply li 
copper feeders tapped off to the rails at uent 


intervals. 
“The indications are that the commercial development 
of static rectifiers of large capacity will increase the 
range of appropriate application of the three-phase 
system with sub-stations and employing direct-current 
motors on the trains, or, con y, contrary to the 
— prediction, will greatly — the range where 
single- system 1s economically more appropriate. 
But the chief cause for satisfaction, and one which will 
shared by all electrical engineers, is that any such 
development of static rectifiers will increase the range or 
work where electrical methods of operating trains will 
be economically more appropriate than steam-locomotive 
methods. Jalging inom Gb peapertion of meveury exe 


rectifiers, large polyphase static rectifiers will be not only 
more efficient Fae but also considerably cheaper than 
je ig etna a ape pram en this, po aaa 
wi pro practicability of emplo & periodi- 
city of 60 cycles per ascond, will m i lecrease the 
cost of the electricity required for given train operations.” 
When consideration is given to the characteristics of 
single- and direct-current locomotives, we find our- 
selves faced with the purchase at the poin oa re to 
the sub-stations either of a given quantity of single phase 
ing power-factor electrici i 
quantity of three- 


tricity or an appreciably less 
unity Dew persed or even lead- 
ing power-factor neeoy t will rarely be practica- 
ble to supply the former kind of electricity to the sub- 
stations at a J ape per kilowatt-hour less than 30 per cent. 
in excess of that at which the latter kind of electricity can 
be tably supplied to the sub-stations. 
America by far the most usual periodicity is 60 cycles 
4 ost of the great transmission systems 
employ 60 cycles. If the single-phase system were to be 
employed by a railway purchasing 60-cycle electricity, it 
would be necessary to equip the sub-stations with motor- 
generator sets. Such motor-generator sets would con- 
sume 60-cycle three- electricity, and deliver single- 
phase 25-cycle electricity. On this — the sub-stations 
with the single-phase system would be on the same basis, 
as regards the greater first cost and the lower efficiency 
of rotating machinery, as the direct-current system, 
leaving the single-phase system at a disadvantage as 
ougnel both total first cost and annual over-all efficiency 
from g ting-station to draw-bar of locomotive. The 
same considerations apply in Great Britain and other 
countries in which by far the most usual periodicity is 
50 cycles per second. It would either be necessary to 
outa separate generating stations to provide the 
25-cycle single-phase electricity, and forego the advan- 
tages of high load-factor and diversity factor, or else in- 
terpose motor-generator sub-stations of the same order of 
cost and efficiency as the motor-generator sub-stations 
required for the high-pressure direct-current system. 


Cost or ELECTRICITY AT THE LOCOMOTIVE. 


Abt this point it is of interest to investigate the cost of 
electricity as delivered at the locomotive with direct- 
current and single-phase systems. Let us compare the 
three following systems :— 

A. Polyphase 60-cycle generation and high-pressure 
transmission to sub-stations where the pressure is stepped 
down, the electricity then being delivered into polypbase 
synchronous motors operated at unity power-factor, and 
afterwards being delivered from direct-connected high- 
pressure direct-current generators, and thence distributed 
to eh gree direct-currend locomotives. 

B. Polyphase 60-cycle generation and high-pressure 
transmission to sub-stations where the pressure is stepped 
down, the electricity then being delivered into polyphase 
synchronous motors operated at unity power-factor, and 
afterwards being delivered from direct-connected 25-cycle 
single-phase generators, and thence distributed at an 
average lagging power-factor of 0.75 to single-phase 
locomotives. : 

C. Single-phase 25-cycle generation (in large stations for 
supplying many locomotives) and high-pressure transmis- 
sion to sub-stations where the ure is stepped down, 
and the electricity distributed direct from the step-down 
transformers, and at an average lagging power-factor of 
0.75, to single-phase locomotives. 

@ may assume that the electrification in question 
requires at the locomotives some 70 million to 90 million 
kw.-hours per annum, or a matter of about 100 million 
kw.-hours from the generating-station. The comparisons 
are 80 that the results are independent of the 
precise annual consumption ; it is only desired to indicate 
that the amount of electricity required is of the order of 
100 million kw.-hours per annum. 

System A.—Let us assume that, for System A, 160 

illion kilowatt-hours of electricity is delivered per 
annum, for the railway’s requirements, from the gene- 
~ _y- to the step-up transformers, at a cost of 
0. . per kw.-hour. Let this low cost be in part due 
to the circumstance that the supply-station has other 
large consumers, and that were it not for the diversity 
factor of the railway load with relation to the loads taken 
by these other consumers, the cost of the 100 million 
kilowatt-hours required by the railway would have been 
6 per cent. greater—i ¢., 0.307d. per kw.-hour. Further- 
more, let the cost of 0.290d. per kw.-hour be based on a 
load-factor at the generating-station of 0.50 for the 100 
million kilowatt-hours of railway load. While at the 
present state of the art these various assumptions are 
all reasonable under favourable conditions, and with 
thoroughly modern design, it would not be right to infer 
without investigation that in any particular case it would 
be practicable to supply electricity at pices based on so 
lew a cost. assumptions are employed because they 
are attainable under favourable circumstances, are 
consistent with one another. The employment of a 
higher basic cost, while it would be without much influ- 
ence on the final conclusions, would have relegated the 
values to times and conditions from which we are emerging, 
instead of adjusting them into consonance with the con- 
ditions u whi art is now entering. The invest- 
ment aged costs (the latter being chiefly repre- 
sented by the losses) in the 60-cycle polyphase step-up 
transformers will increase the cost of the electricity (ex- 

in terms of the output from the transformers) 
Soon, per kw.-hour, making it ae 0.303d. 
is is based upon the market value of such trarsformers, 
on appropriate values for interest, depreciation, taxes, 
and insurance, and on an annual over-all efficiency (of 





the transformers) of 97.5 per cent. Let the average dis- 
tance of transmission be 100 miles, and let the conductors 
Le proportioned for an annual over-all efficiency of trans- 
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mission of 95.0 cent. The investment and 


the transmission line euleine a 


costs associa’ with of 
step-up and step-down transformers) will increase by 
0.083d. per kw.-hour the cost of the tricity delivered 


from its distant end, making the cost at that point 0.386d. 
r kw.-hour. The polyphase 60-cycle step-down trans- 
ormers will have an annual over-all efficiency of about 
97.0 per cont. Their investment and or costs 
will increase the cost of the electricity by 0.017d. to 
0.403d. kw.-hour of electricity delivered from 
them. annual over-all efficiency of the motor- 
rator sets in sub-stations may conservatively 
be taken at 0.87 per cent. The investment and 
operating costs of the sub-stations (exclusive of the 
step-down transformers, which have already been con- 
sidered) will increase the cost of the electricity delivered 
from them by 0.175d. to 0.578d. per kw.-hour. Taking 
the distribution system—+.e., the system intermediate 
between the sub-stations and the locomotives—as having 
an annual over-all efficiency of 92 per cent., we may assess 
the increase in the cost of the electricity due to the 
investment and operating costs of the distribution system 
at 0.160d. per kw.-hour, bringing up the cost of the elec- 
tricity at the locomotives to 0.738d. The annual over-all 
efficiency of the system from the outgoing cables at the 
generating-station to the pantographs on the locomo- 
tives is— 


0.975 x 0.950 x 0.970 x 0.870 x 0.920 x 100=71.8 per cent. 


System B.—In this case we have, up to the motor- 
generator sets in the sub-stations, the same results as for 
System A. But the generators of the motor-generator 
sets are now single- machines instead of direct- 
current machines. Notwithstanding the absence of com- 
mutators, the single-phase generators do not represent 
any lower cost or better efficiency, even although, owing 
to the use of 11,000 volts as against 3000 volts, there may 
be employed less sub-stations, each sub-station having 
sets of larger capacity and having a better load-factor. 
It does not seem to be gen y recognised that a ange. 
phase generator of a given output in kilowatts, but 
supplying a lagging load of 0.75 power-factor, costs fully 
twice as much, and has considerably lower efficiency than 
a three-phase unity power-factor generator for the same 
rated output, equal temperature rises being assumed in 
the two cases. ‘Taking into account these disabilities of 
single-phase generators, even the lesser number of sub- 
stations and the better load-factor does not decrease 
the addition to the cost debited to the sub-stations in 
System A, but we will credit the motor-generators with 
the same annual over-all efficiency of 87 per cent. Thus 
abt the point of delivery from the sub-stations, the cost of 
the electricity is the same as in System A—namely, 
0.578d. per kw.-hour. For the distribution system, how- 
ever, the investment cost will be less than for System A, 
even for a higher annual over-all efficiency, which we will 
take at 0.96 per cent. (as against 0.92 per cent. for 
System A). The investment and operating costs asso- 
ciated with the distribution system will increase the cost 
of the electricity by 0.100d. to 0.678d. per kw.-hour at 
the points of Gclvery to the locomotives of the 0.75- 
power-factor lagging electricity. The annual over-all 
efficiency of System B from the outgoing cables from the 
generating-station to the pantographs on the locomotive 
is— 


0.975 x 0.950 x 0.970 x 0.870 x 0.960 x 100 = 75 per cent. 


System C.—The investment and operating costs of a 
generating-station for the exclusive supply of the 25-cycle 
railway load, per kilowatt-hour of output from the 
station, would 0.315d. (as against 0. ) on account, 
firstly, of the sacrifice of the savings which may be 
effected with the high diversity factor of the railway load 
associated with the load of other consumers, and secondly, 
on account of the smaller annual output from the 
generating-station. But in addition to these considera- 
tions, it costs more to provide a given amount of elec- 
tricity of 0.75-power-factor than of unity power-factor. 
From the considerations set forth on 48 ante, it will be 
seen that on this account the cost will be increased from 
0.315d. to 0.345d. per kw.-hour. There is still further 
additional cost due to the inherently higher cost and 
lower efficiency of single-phase as compared with poly- 
phase generators. These differences are much greater 
than are generally conceded, and will increase the cost of 
the 25-cycle 0.75-power-factor single-phase electricity 
deli from the generating-station in System C by a 
further 0.015d. per kw.-hour, bringing it up to 0.360d. at 
the point of delivery to the step-up transformers. The 
annual over-all efficiency of the 0.75-power-factor single- 

hase 25-cycle step-up transformers will be 96.5 per cent. 

eir investment and operating costs will increase the 

cost of the electricity by 0.023d., making it 0.383d. at 
the point of delivery to the transmission-line. Letting 
the pressure between the conductors of the single-phase 
transmission-line be 15 per cent. higher* than in the 
three-phase transmission-line employed in Systems A 
and B, and employing the same total cross-section of 
copper as in those cases, then for the transmission of the 
same total number of kilowatt-hours, but at 0.75 power- 
factor and single-phase the annual over-all efficiency 
of the transmission-line will be — 91 per cent. 
(as against 95 per cent. for the three-phase unit 
tg teenae od transmission-line of Systems A and B). 

he investment and operating costs (the latter being 
chiefly the cost of the energy dissipated in the transmis- 
sion-line) of the transmission-line will add 0.105d. per 








* This 15 per cent. higher pressure between conductors 
pen oy to the same pressure between conductors and 
ground for both systems. 





kw.-hour, making the cest at the distant end 0.488d. per 
kw.-hour. The investment and oj ing costs of the 
sub-stations and their contents ( step-down trans- 
formers, whose annual over-all efficiency is 96 per cent., 
and the switch-gear) increase the cost by 0.040d., bringing 
itup to 0.528d. per kw.-hour as delivered from the sub- 
stations. The investment and operating costs of the 
distribution system are 0.097d., a trifle less than for 
System B (since the cost of the electricity dissipated in 
the distribution system is slightly lower), making the 
cost of the 0.75 power-factor single-phase electricity 
delivered to the locomotives 0.625d. per kw.-hour. The 
annual over-all efficiency of System C from the generating 
station to the pantographs on the locomotives is— 


0.965 x 0.910 x 0.960 x 0.960 x 100= 80.9 per cent. 


In the following table are brought ther the costs of 
the electricity at the locomotives for three systems. 
Regeneration is not taken into consideration in the table ; 
but it should be pointed out that, while considerable gains 
are available with regeneration in System A, the split- 
phase type of single-phase equipment is the only one 
permitting of the commercial utilisation of tion, 
and that even then the —- of = permitting of its 
use is relatively limited. It should be obvious from the 
nature of the method of comparison that the efficiencies 
of the different systems do not constitute criteria of their 
relative economy, since costs are assessed to each loss 
when it first comes up for consideration. 


Cost of the Electricity in Pence per Kilowatt-Hour. 


System | System | System 
A. BR 6h} UG 





As delivercd from generating-station ae 


6.290 0.290 | 0.360 
» Step-up transformers 0.303 | 0.303 | 0.383 
ue »  transmission-line 0.386 0.386 0.488 
oe » Step-downtransformers 0.403 | 0.403 0.528 
e »  Ssub-stations .. -. 0.578 | 0.578 0.528 
@ to locomotives .. 0.738 0.678 0.625 


Although various kinds of service, such as hauling local 
and express passenger-trains, freight-train service of 
various and switching* service, affect the extent 
to which single-phase locomotives are handicap as 

current consumption, they will, even under the 
most favourable conditions, nob be likely to consume 
less than 15 per cent. more electricity than direct-current 
locomotives for the same output at the draw-bar averaged 
over the entire traffic of a railway. Taking this - 
age, relative figures for the outlay for electricity are 
derived in the following table :— 


| System System System 
| « B. C. 





1. Cost of electricity as delivered at the 
locomotives .. per kw.-hour) 0.738d. | 0.678d. 0.6 °5d. 
2. Relative consumption of electricity 


at locomotive pantographs --| 100 115 1.15 
Product of 1 and 2 ee ue --| 0.788 780 0.719 
Ditto in terms of total cost of electri- 

city for System A taken as 100 ‘ 100 106 (97.5 


The 6 per cent. and 2.5 per cent. differences are too small 
to be considered in this rough comparative study. Con- 
sequently we may, on the basis of our assumptions, which 
have certainly not favoured the direct-current system, 
take the outlay for electricity as about the same for the 
three systems, leaving the single-phase systems handi- 
capped by the greater inherent cost of single-phase loco- 
motives. If, up to the locomotive, any material savings 
could have been demonstrated for the single-phase 

stem, then the correct choice would be influenced by 
the density of traffic; the greater outlay per single- 
phase locomotive with a sparse traffic being more 
offset by the savin up to the locomotive, while 
with a dense traffic the greater outlay per single-phase 
locomotive would more tban offsed any savings up 
to the locomotive. Since, however, up to the locomotive 
the costs are a stand-off, it would appear that even with 
a sparse traffic the direct-current system is the most 
economical, and that the percentage by which it is more 
economical increases with the percentage which the loco- 
motive investment bears to the total investment. 

conclusions of this paper are to the effect that: 
First, we are on the eve of the extensive employment of 
electric locomotives on rai at present operated with 
steam locomotives ; second, that the direct-current system 
is the most appropriate; and, third, that direct-current 
locomotives for use from high-pressure contact conductors 
are now & Saseneny demonstrated success. 

The author wishes to acknowledge his indebtedness to 
Messrs. W. B. Potter, G. H. Hill, A. H. Armstrong, 
J. B. Cox, O. J. Hixson, E. 8. Johnson, John Liston, and 
W. D. Bearce for much cordially rendered co-operation in 
the preparation of this lecture. 





The President remarked that the James Forrest lecture 
was not submitted to the criticism of the members ; but 
he thought their opinion of the lecture just delivered 
would only be in its favour. The deductions were drawn 
from facts, and were of a most interesting character. 


* The greater the proportion of switching service, the 

ter will be the ratio of single-phase consumption to 
irect-current consumption for a given total output at 
the draw-bars of all the locomotives in all services, partl 
owing to the inferiority of the single-phase system wit 
respect to the “‘ drivers-to-draw-bar” efficiency. 





He moved a cordial vote of thanks to the lecturer, Mr. 
Hobart, and to Mr. Aspinall. 

The resolution having been carried by acclamation, 
Mr. Aspinall thanked the members on behalf of Mr. 
Hobart and himself. 





JaranesE Imports —The value of the imports into 
Japan in 1914 was 60,814,700, as com with 
74,462,813/. in 1913, and 63,188,795/. in 1912. In these 
totals the imports from Great Britain and British pos- 
sessions figured in 1914 for 27,893,900/., as compared 
with 32,594,400/. in 1913, and 27,557,000. in 1912. The 
imports from the United States represented a value of 
9,878,700/.; from China, 5,952,000/.; from Kwangtung 
ea , 3,192,900/.; from Germany, 4,585,800/.; from 

Du Indies, 2,248,400/.; and from French Indo- 
China, 1,536,600/. 





CONTEMPLATED ELECTRIFICATION OF NORWEGIAN Ral- 
ways.—Although Norway has been left behind as com- 
pared with Sweden in the matter of State railway elec- 
—— the question has by no — been ten 

contrary, paratory work on a considerable 
ovale has been, and fs af the present moment, i 
and as regards the Christiania-Drammen railway, 
electrification has been decided upon, and will no doubt 
be finally arranged in due course. The plans for the 
electrification of this line are ready, and will in the course 


of January be submitted to a committee of experts, com- 
prides two Swiss, one one Swedish, and one 
orwegian ineer —all authorities in the domain of 


railway electrification. The system to be adopted for the 
whole country’s railway electrification has to be decided 
upon now, hence the necessity of such a representative 
committee. In the meantime a general has been 
drawn up for the electrification of all t 1 
railways. The necessary amount of power has 
calculated, and the localities fixed upon where this power 
is wanted. Also the different transformer stations have 
been located, and the areas which are to be worked from 
the different power-stations have been specified. The 
plan involves the —- of some more waterfalls, and 
it is pro to build the hydro-electric power-stations 
by degrees, and in such a manner that they can cupgle. 
ment each other. As reget the power for the first 
line to be electrified, the Christiania-Drammen railway, 
it has not yet been decided from what source it will 
obtained. It was originally intended to draw the power 
from the future large power-station to be built at the 
Nore Falls, owned by State, but as the exploitation 
of these falls has been delayed, it has even been under 
—_—— to ~ 1 back upon a steam central station. 
t the present time, however, negotiations are —— 

between Norwegian State and the bristianis 
Municipality on the joint exploitation of the Mirkfos and 
Solbergfos Falls, in which case some 15,000 horse-power 


will be available, and if this 4 — comes about, 
the energy will also be used on the Drammen line. The 
exploitation of these two falls can then be followed by 
that of the Hakavik and the Nore Falls, all of which can 


work ther, and, by degrees, further exploitations can 
be che i hand. a“ et 





Tue Sovrn VarancerR Iron One Company.—Abt the 


last general meeting of the South V; Company it 
was stated that a new issue of 222,000/. been fully 
subscribed, and chairman gave a short survey of the 


company’s development during the past ten years, which 
is not without its interest, inasmuch as it shows how 
serious ical difficulties can be overcome. The com- 
pany had to face great commercial and technical prob- 
6 oy, weuiaes out new methods and introducing 

world’s market a practically new article. 


upon 
But the difficulties have been overcome, and the com- 
pany’s products have now gained a firm ition on 


the international market, and undoubtedly hold the © 
first place in regard to iron ores low in ph 
The year 1915 would undoubtedly have resulted in 
the shareholders for the first time obtaining a dividend 
had it nob been for the war; but otherwise the year 
has ep | served to demonstrate the vitality of the com- 
pany. In spite of the daily increasing difficulties, in 
spite of the serious limitations to export, the company 
has been in full operation during the whole time the 
war has lasted. As soon as the war trou to 
loom steps were taken to meet the new order of things, 
with a view to keeping the large staff of workmen em- 
ployed, and for the sake of the neighbourhood, for 
which the company has become a factor of great im- 
The first five years of the ten which have 
now passed were exclusively devoted to isation and 
erection of plant, &c. ; the second to working with con- 
tinued extension of ane. board is convinced 
that the next ten years will fulfil all promises. The pro- 
duction will be increased to 900,000 tons of finished mate- 
rials, representing an actual working of some 2,000,000 
tons of ore. The capacity of the deposits is estimated 
at from 500,000,000 to perhaps 1,000,000,000 tons. 
Diamond borings more than 100 metres deep, bori 
which in many instances went considerably Cossw 
level of the sea, have, as far as the larger deposits are 
concerned, shown no falling off in the irom ore. The 
number of hands employed, also during the war, amounts 
to about 1400, and owing to many and various diffi- 
culties as regards tonnage, stocks of concentrate have 
accum and are now stated to amount to some 
500,000 tons. During the war the men have received 
ee of their wages in vouchers, which both the local 
nk and the tradesmen accept as ready money ; now 
full cash payment again obtains, and the vouchers 
still in circulation will be redeemed by the company. 
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CATALOGUES. 

Electric Lamps and Fi'tings.—Price-lists dealing, re- 
spectively, with ‘*Osram” drawn -wire incandescent 
lamps, and ay for use with half-watt lamps, have 
been issued by the General Electric Company, Limited, 
of 67, Queen Victoria-street, F.C. 

Meta'lic- Filament Lamps.— Messrs. Dick, Kerr and Co., 
Limited, of Abchurch Yard, UVannon-street, E O., have 
issued @ price-list of metallic-filament lamps manufac- 
tured by them at their Preston works. As an advertise- 
ment for these lamps they are also distributing card- 
board lamp-shades and reflectors suitable for the present 
lighting restrictions. 

Electric-Light Fittings.—From ineering and Arc- 
Lamps, Limited, of Sphere Works, Sv. Albans, we have 
received an illustra price-list of fittings for use with 
half-watt lamps. These fittings are suitable for works, 
office, street, and shop lighting, and cover practically 
all requirements for such 1 ions. Some of them, 
we notice, are fitted with glazed lanterns instead of globes, 
the former giving an excellent light distribution, and 
being much costly to replace than the latter. 

Milling-Cutters, Reamers, &c.—Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Openshaw, Manchester, 
have issued a useful catalogue of involute gear-cutters 
milling-cutters, metal-slitting saws, end-mills, slot- 
cutters, hand and machine reamers, and other small tools 
manufactured in their well-known ‘* A. W.” brand of 
high-speed steel. Prices are stated for all these tools, 
and some examples of broaches are illustrated in the 
catalogue. 

Cooking Apparatus.—A circular giving some particulars 
of apparatus for cooking or paced up food on a > 
scale, and suitable for employment in munitions wor 
and other factories, has reached us from Messrs. Benham 
and Sons, Limited, of 66, Wigmore - street, W. The 
> includes hot-closets, ovens, hot-plates, steam- 
} eted pans, &c., heated by gas, steam, or coal-fires. 

xamples of the apparatus are illustrated, as also are 
some kitchens completely equipped by the firm. 


Pyrometers.—A copy of their latest catalogue of pyro- 
meters has reached us from the Cambridge Scientific 
Instrument Company, Limited, of Cambridge. This 
catalogue is devoted to pyrometers of the thermo-couple 
type, suitable for measuring temperatures up to 1400 deg. 
Cent. under industrial itions. Particulars are given 
of indicators of the stati and portable ‘ype, read 
recorders, and thermo-cou as well as of accessory 
epperaten, such as connecting leads, swi &c. Some 
illustrations showing different methods of mounting 
thermo-couples are uded. 


Furnaces for Munitions Work.—We have received from 
the Alldays and Onions Pneumatic Engineering Company, 
Limited, of Great Western Works, Birmingham, an 
illustrated catalogue section giving prices and particulars 
of furnaces for munitions manufacture. The catalogue 
includes sbell-nosing furnaces, forging furnaces, hardenin, 
and annealing furnaces, tyre-heating furnaces, lead 
salt-bath furnaces, tilting crucible furnaces, scrap-heating 
furnaces, &c., using gas, oil, or coal as fuel. Accessories, 
such as fans*and blowers, pyrometers, and gas and oil- 
burners are also included. 


Cranes, Hoists, Winches, &c.—Mr. B. J. Allison, of 
Tower Chambers, 118, London Wall, E.C., has sent us a 
number of weekly bulletins published by Messrs. Figee, 
Limited, of Haarlem, Holland, for which firm he is the 
sole British agent. The bulletins, which are contained in a 
strong binding-case, illustrate examples of Messrs. Figee’s 

ucts, including practically all types of cranes operated 
y steam, electric, or hydraulic power, as well as trans- 


porters, overhead-runways, pile-driving plant, capstans, | Pr? 


b-buckets, winches, and hauling-up gear for slipways. 

© illustrations, which are very well printed, are 
reproduced from photographs of actual installations. 

Portable and Semi-Portable Steam-Engines.—A sectional 
catalogue of portable and semi- 1 ay 
been issued by Messrs. Ma 1, Sons and Co., ted, 
of Gainsborough. Both types of engine are made with 
single cylinders, in sizes ranging from 2 to 12 nominal 
horse-power, while double-cylinder and compound — 
are made from 8 to 40 nominal horse-power. 
engines are fitted with vhe firm’s patent fire-box with 
cambered top sheet, which was illustrated and described 
on page 779 of our ninetieth volume. It is claimed that 
the shape of the top of the fire-box considerably retards 
the formation of scale, and at the same time greatly 
facilitates cleaning owing to the absence of roof-bars and 
stays. The weight of the boiler is also reduced, and 
there is a slight increase of heating surface at the part 
where it is of most value. 


Wood-Boring Machine.—Messrs. Matthew Wylie and 
Co., of 81 and 83, Portman-street, Kinning Park, Glas- 
gow, have sent us a circular g' ving —— of 
their multiple-spindle wood bort ing i These 
machines are made with a horizontal cross-head, either 
ob gt papmny b 4-— Fe 
bori indles can t) to on 
cuntpae ot fate tame 90 te. apart, and either in a straight 
or zig-zag line. The spindles are each driven indepen- 
dently by means of phosphor-bronze bevel gears, and can 
easily be adjusted to vary the spacing as required. The 
peat? one on & table which can be set at 

y ang 
the drills into the work. If necessary, speciall i 
heads can be supplied for boring groups of bene en -in. 
centres. 

Railway Motor-Cars.—The Drewry Car Company, 
Limited, of 13, South-place, Finsbury, E.C., have sent us 





& copy of their latest catalogue of railway motor-cars. 
These vehicles are propelled by internal-c tion 
engines, and are constructed in sizes r from a 
small two-seater i ion-car with a 4-horse-power 
engine to a double-bogie coach having « 150-horse-power 
engine, and carrying from fifty to sixty passengers. 
Many different cars are illustrated, and specifications of 
the standard models are also included. Of these the 
most popular is a 20-horse-power car carrying six persons 
atas of from 45 to 50 miles per hour on the level. 
A single charge of petrol (12 gallons) will take the car 
about 250 miles. These cars are very suitable for light 
passenger service on foreign and colonial railways, and 
a large number of them are so employed. They are 
entirely constructed at the company’s works at Burton- 
on-Trent, 

Gas-Fires.—We have received from the Richmond Gas- 
Stove and Meter Company, Limited, of 132, Queen 
Victoria-street, E.C., a catalogue illustrating and describ- 
ing a new design of fire they have recently brought 
out. In these fires, the heating elements, which consist 
of skeleton fire-clay tubes, are arranged ina semi-circle in 
plan, in order to distribute the heat uniformly over prac- 
tically the whole of the room. The construction is such 
that but little heat escapes from the back of the fire, and 
polished nickel reflectors are vided at the sides, on 
the fender, and on the ledge of the canopy, in order to 
reduce the absorption of heat — cast-iron parts and 
direct it out into the room. The reflectors also greatly 
improve the appearance of the fire, as their optical pro- 
perties create an apparent increase in the area of the 
radiating surfaces. Other important claims made for 
these fires are that the burner is designed so as to ensure 
complete silence in burning, and ample ventilation is 
secured with an insignificant loss of heat. 


Commercial Motor-Vehicles.—A very attractive cata- 
logue of petrol motor-wagons has reached us from the 
Peerless Motor-Car Company, of Cleveland, Ohio, U.S.A. 
These vehicles are built in four sizes for loads of 3, 4, 5, 
and 6 tons, and each size is made with two lengths of 
chassis, to accommodate long and bulky or short and 
heavy loads. They can be supplied with bodies suitable 
for all kinds of heavy haulage work, including power 
dumping bodies for materials such as road-metal, coal, 
bricks, and other builders’ supplies. They are also used 
to haul a two-wheeled trailer, the front end of which rests 
on the chassis, or to draw a separate four-wheeled trailer. 
A hundred typical installations of Peerless motor-wagons 
are illustra € 
half-tone engravings, which show very clearly the widely- 
varying classes of service to which they have been — 
Messrs. Gaston, Williams and Wigmore, Limited, of 
Alexandra House, Kingsway, W.C., are the sole agents 
for Peerless motor-wagons in this country. 


ny 4 Timber.—A — let illustrating and describ- 
ing their system of timber- vying has come to hand from 
the Sturtevant Engineering Company, Limited, of 147, 
Queen Victoria-street, E.C. Two types of plant, known 
respectively as the ‘* p ive” and ‘‘ compartment ” 
systems, are employed, the former being, generally used 
where there is a continuous supply of timber of about the 





same dimensions, and the latter when different sizes | Boo 


and qualities have to be dealt with. In the progres- 
sive system one or more tunnels are provided with a 


longitudinal line of rails, and the timbe pee on truck | 4 


Tr, 

through the 
tunnels in the opposite direction to a current of heated air. 
It will be evident that with this arrangement the warm, 
dry air first comes into contact with the drier timber near 
the outlet end of the tunnel, while the wood near the 
inlet end is acted upon by air which has been cooled and 
moistened in its passage among the timber in the first 
of the tunnel. Whenever a truck-load of dry timber 
1s taken out, a load of fresh wood is put in at the oppo- 


running on the rails, is gradually 


ali | Site end of the tunnel, so that the process goes on con- 


tinuously. The air is supplied by a fan driven by a steam- 
engine or electric motor, and is heated by passing through 
a bank of steam-pipes. In the other system the timber is 
treated in se te compartments, one of which is 
devoted to size and kind of timber when the quan- 
tity is sufficient. The temperature and humidity of the 
air supplied to the com ents can be ted as 
poole ms hot, cold, and moist air being delivered to 
each compartment through separate ducts. Two fans, 
one of which delivers + of the air through a heater 
to the hot-air duct and part directly iato the cold-air 
duct, are employed ; the other fan draws moist air 
from the drying compartments and discharges it into 
yo qa 4 duct. - 4 regulating ey — in the 

ucts 1 to each compartment, e drying con- 
ditions ante varied to give the best results with an 
kind of timber. The pamphlet illustrates several instal- 
lations on both systems, and also deals with fans and 
heaters, timber trucks, bygrometers, and other accessory 
apparatus. 


Locomotives.—Record No. 81 from the Baldwin Loco- 
motive Works, of Philadelphia, Pa., U.S.A., gives some 
—— of locomotives recently constructed by the 

rm for the Erie Railroad Company. One of these 
———- is 2 triple - age —— engine 
weighing over 426 short tons, capable of exerting a 
tractive force of 80 short tons. It has three sets of 
eight-coupled driving-wheels, each 5 ft. 3 in. in diameter, 
with two-wheeled leading and trailing-trucks. The rigid 
wheel-base is only 16 ft. 6in., though the total wheel- 
base amounts to 90 ft. There are two high-pressure 
aan, 36 in. in diameter, with a piston stroke of 

in., driving the central group of w! and exhausting 
into two pairs of low-pressure cylinders of the same 
dimensions, driving the front rear groups of wheels 
respectively. The rear group of driving-wheels is placed 


in the catalogue by means of excellent} g,6q 





under the tender, and the exhaust from the cylin- 
ders escapes through a pipe at the rear of the tank 
after passing through a feed-water heater. The exhaust 
from the front of low-pressure cylinders is dis- 
charged through the chimney as usual. The weight on 
the rear driving-wheels, of course, varies according to the 
uantity of fuel and water in the tender, and this part of 
the engine has ingly been designed to develop a 
smaller tractive force than the front and central parts. 
This has been accomplished by using different steam-laps 
and different travels for the valves. The engine, how- 
ever, is primarily intended for short runs in ‘ pusher ” 
service, so that there will usually be plenty of fel and 
water in the tank when the maximum power is required. 
The firebox is of the Gaines type, and is fitted with a Street 
mechanical stoker. The - area is 90 sq. ft., and there 
are 326 2}-in. tubes, each 24 ft. long, and 53 flue-tubes 
in. indiameter, in which the superheater tubes are placed. 
he total heating surface is 6886 sq. ft., and the super- 
heating surface 1584 sq. ft. Other interesting particulars 
and numerous illustrations of this remarkable engine are 
given in the Record, together with similar data relating 
to a 2-10-2 type and a 2-8-2 (Mikado) type engine for 
the same line. Another Record, No. 82, deals with loco- 
motives for export, and gives illustrations and tabulated 
data of twenty-seven different types of engines built for 
railway lines and industrial concerns in man. — of the 
world. These engines, which are of widely varying 
capacities, are all constructed to gauge and templet, so 
that repairs can be carried out easily and rapidly. Quick 
delivery is often an important consideration in export 
orders, and, as an example of this, we may mention that 
one of the engines illustrated, a large Mallet compound, 
formed part of an order for thirty, of which the last was 
ready for shipment in less than nine weeks from the date 
of the receipt of the order. 





_Tue Panama Canat.—Following the complete suspen- 
sion of traffic for slightly over three months—that ie, 
since the passage of the Jamaica through the Canal on 
September 18—the channel at the bases of the Culebra 
slides was opened sufficiently, says the Canal Record, to 
allow the passage of six light-draught vessels on Monday, 
December 20. These were, in order of the 
yacht Adrea; the cable-ship Cyrus W. Field ; the pas- 
senger and cargo steamship Acajutla, —— to the 
Salvador Railway Company’s line; the yacht Sultana ; 
the United States Navy gunboat Newport; and the 
ge San Diego. These are all vessels, their 

te tonnage not being equal to one large vessel. 
maximum draught of the vessels was 15 ft., drawn by 
both the Sultana and the Newport. The steamshi 

Edison Light, Navajo, and Admiralen are still at the 
south end of the Canal, waiting at Pedro Miguel Lock, 
but efforts will be made to pass them through at the 
earliest opportunity. 





ELECTRICAL ENGINEERS’ Pocket-Boox.—We have re- 
ceived from the Technical Publishing Company, Limited, 
of 1, Gough-square, Fleet-street, E.C., a copy of the 
1916 edition of the Practical Engineer Electrical Pocket- 
k and Diary. This book is divided into thirty-six 
sections, the first of which is devoted to mathematical 
and other tables, units, &c., while the next few sections 
eal with conductivity’ and resistance, wiring systems, 
testing, instruments, and magnetism. Later sections 
relate to dynamos and alternators, transformers, rotary 
converters, and other machinery, as well as to lighting, 
traction, mining, and many other branches of electrical 
work. New sections relating to telephones, and first-aid 
in accidents, have been added, and another new feature 
included is a description of a simple method of calculating 
the flow of heat ugh furnace and oven walls. The 
standards for electrical machinery have been revised in 
accordance with the latest report of the Engineering Stan- 
dards Committee, and many of the tables have been re- 
calculated and recast. The price of the book, bound in 
cloth, is 1s. 3d. post free, or 1s. 9d. post free in ‘‘ Peltine” 
binding ; for foreign postage, the prices are 1s. 6d. and 
2s., respectively, for the two styles of binding. 





Dock Accrpents. — Restrictions on lighting in the 
Metropolitan area have intensified the dangers of dock 
work in the South and East London districts. In the 
latter area two fatalities were occasioned by the change. 
In East London the number of reported accidents has 
continued to increase, but this was due partly to a 
remarkable growth in the volume of trade at the docks 
in the latter part of 1914. A decrease in work at Man- 
chester docks occurred in the early days of the war, but 
a revival followed in consequence of a diversion of traffic 
from the East Coast. There were 675 accidents (in- 
cluding five fatalities) at Manchester docks in 1914; this 
was a reduction of 10 per cent. as compared with 1913. 
The chief complaint was against foreign vessels in failing 
to provide suitable for lifting hatchway beams. At 
Liverpool dock accidents fell to 1567 (including 39 fatali- 
ties) in 1914 ; this was a decrease of 18 per cent. as com- 
Perearily a 1913. The —- re accidents = -¢* was 
'y due to quietness in the shipping trade during 
the first nine months of the year. TS Ikovensber and 
December, 1914, there was a congestion at Liverpool 
docks, and this occasioned a large increase of accidents ; 
7 per cent. of the accidents occurred to persons who had 
been oneeaet more than twelve hours. Some o. 
builders still turn out vessels with inadequate hold 
ladders; such defects were found in 1914 upon four 
large ships which had commenced trading from Liver- 
pe it was impossible to approach the ladders except 
y climbing over the winch or other structures umpro- 
vided with -hold or foot-hold, 
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ELECTRICAL APPARATUS. 


19,446/14. The British Thomson-Houston Com- 
pany, Limi London (General Electric Company, 
Schenectady, U S.A.). (1 Fig.) Sept- 


Devices. 
ember 4, 1914.—This invention relates to the protection 
overload of hot cathode vacuum tubes or other devices having a 
similar volt-ampere characteristic, and is particularly ble 
to hot cathode rectifiers. When a hot cathode tube, so highly 
exhausted that ite current is a pure electron d , is operated 
as a rectifier, current, of course, passes in ion only, 
since such tube what may be termed “ unilateral conduc- 
tivity,” and that current furthermore is substantially constant 
in amount, regardless of the voltage of the source and the resist- 
ance of the load. In practice, such a tube is, of course, 80 
designed with reference to the vol and current required in 
the load circuit that in normal operation only a small part of the 
voltage of the source is consumed in the tube while the current 
is passing. But if, while the tube were thus operating, the load- 
circuit should be accidentally short-circuited, the current through 
the tube would remain practically constant, but the voltage across 
the tube would rise and the whole of the energy would then be 
consumed in the tube iteelf, and would quickly destroy the tube. 
Now ordinary protection devices would not protect the tube 
under these circumstances. The patentees utilise for the pro- 
tection of the tube the fact that the dangerous condition involves 
the existence of a high voltage in phase with the current, and 
the invention consists in providing a protective device de- 
pending for ite operation on the ‘| -¥~ of current and 
of high voltage in phase therewith. e drawings illustrate 
the invention diagrammatically in a system for —- 
alternating current by means of incandescent cathode devices. 
The electron-discharge devices 1, 2 each comprise a fila- 
mentary cathode 3 adapted to be heated, and a co-operating 
anode 4, these electrodes being contained in a sealed envelope 5. 
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The space within the envelope is evacuated to such low pressure 
—for example, one-tenth of a micron of mercury or less—and the 
envelope and the electrodes are so completely freed from gas, that 
Positive ionisation of residual gas by collision is substantially 
absent. ‘The anodes 4, 4! are connected by conductors 6, 6! to 
the terminals of the secondary of the transformer 7. The cathodes 
8, 3! are both ted to a ductor 8, which is connected to 
the load 9, the circuit bein completed by a conductor 10 to a 
neutral point on the ti ‘ormer secondary. The cathodes 3, 3) 
are both heated by a battery 11, connected in series with variable 
resistance 12 across the conductors 8 and 18. The current coil 14, 
connected in series with the anode conductor 6, and the voltage 
- 15, connected to the cathode 3 and the anode 4 of the electron 

ischarge device in series with a very high resistance 16, are re- 
Spectively the current and voltage coils of a wattmeter-type relay. 
A flow of current coincidently through both coils causes a move- 
=. of the pivoted armature 17 in the well-known manner, 
mridging the contacts 18, and completing the circuit of a circuit- 

reaker controlling magnet 19 ted b duct and 21 
across @ section of the primary of a transformer at 7, or any 
other convenient source of current. When a short-circuit occurs 
— — part 2 the ag _— bras mo across the device 2 will 

e onal when the load-curre Passi 

normally wi sean the load is o -A— 
explained ; that is, a short-circuit in the load will cause a pro- 
Portionate increase of voltage in the coil 15 coincident with the 
Passaye of current h the coil 14, and will energise the 
magnet 19, thereby un ing the circuit-breaker 22 and opening 
— Primary circuit 23 of the transformer. Of course, in the same 
apnner & resistance can be inserted in the supply circuit, instead 
ee eatey opening the circuit. A similar protective device 
lute) *€ provided for the discharge device 1, but this is not abso- 
the yo » a8 the circuit will be opened in any event during 
a Seana half-wave, if the short-circuit happens to occur 
915 ) ures 8 being passed by device 1. (Sealed December 28, 








in circuit, as has been heretofore | vid 





GAS-ENGINES, PRODUCERS, HOLDERS, &c. 


6877/15. Societe Anonyme des Automobiles et 
Cycles Peugeot, Paris, ce. '-Combus- 
tion Engines. (3 Figs.) May 8, 1914.—This invention relates 


to improvements in mechanism for regulating the rotatory move- 
ment of the cam-shafts of explosion motors. It is known that 
in an automobile motor a cam shaft receives at the rising of the 
valve-tappet a thrust due to the tension of the spring and tend- 
ing to reverse the direction of rotation of the shaft. These inter- 
mittent strains are produced as many times as there are ta 

to be actuated, and the jerking movement of the cam-shaft is 
communicated to the distribution pinions, which result in wear 
of the bearings of the gears, producing chattering, during slow 
speeds. According to this invention, a regulating cam, keyed 
on the cam-shaft, operates as many regulating tappets as 
there are inlet distribution tappets for the motor, and a 
second regulating cam, also keyed on the shaft, operates as 
many regulating tappets as there are exhaust distribution 
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tappets for the motor. The apparatus represented is intended 
for a motor with four parallel cylinders, but it may be applied to 
& motor with any number of cylinders arranged in any manner. 
The cam-shaft a, assumed to be single in the present case, has at 
one end a member b, which may be joined to or form of the 
cam-shaft, and arranged in any place in extension of the shaft. 
The member b carries an inlet-regulating cam m and an exhaust- 
regulating cam n. These cams rotate inside a member p, which 
may de either joined or cast in one with the casings of the motor. 
The member p is provided with eight housings ted = to re- 
ceive eight tappets, four of which, indicated by ¢, regulate the 
inlet tappete, and the other four, indicated by d, regulate the 
exhaust tappets. These eight tappete are pushed by springs ¢, 
having the same tension and the same flexibility as the springs of 
the valve-tappets. The lating tappets c and d may or may 
not be provided with rollers; in the construction illustrated, 
rollers g are provided. The four inlet- lating tappete are 
driven by the same regulating cam m, and the four exhaust-regu- 
lating tappets by another regulating cam n differing from the 
former. (Accepted October 20, 1915.) 


21,710/14. Electric Ignition Compan Limi- 
and A. Cox, ham. Spar tees 


{3 Figs.] October 29, 1914.—This invention has reference to 
spark ng plugs of the type wherein gas-tight connection between 
a separable body ber and a ined electrode and insulator 
member is adapted to be made mechanically through the medium 
of a nut which, when screwed into the bods -member, clamps an 
enlarged part of the electrode and insulation member between 
itself and a seating inside the body. According to this inven- 
tion, the en portion of the combined electrode and insula- 
tion member is externally tapered and is enclosed within an 
internally-tapered metal ferrule, the bottom or underside of 
which is also coned or t d, and is adapted to be forced by the 
clamping-nut into gas-tig it engagement with a ingl 

coned seating inside the ‘member. The plug is constructed 
of three readily separable units or members—viz., a metallic piug- 
body a, a central rod-electrode and insulator unit 5, and a locking- 
nut c. The body-member consists of a metal sleeve, which % 
formed, at one end, with the usual external screw-thread a! for 
connecting the plug to an engine cylinder, whilst its interior is 
screwed at a2 to take the clamping-nut member, and is also 
formed (inwards of or below this internal thread) with an annular 
shoulder a3, that serves as a support for a copper or other soft- 








metal ring or washer, which is coned and constitutes a seating 
for the electrode and insulator unit b, the latter being designed 
to be forced on to the seating and secured gas tight within the 
body by means of the clamping-nut c. The electrode and insu- 
lator unit ) consists of a central rod or conductor b!, which is 
furnished with a suitable sparking-point J? at its lower or inner 
end, and also with a collar or enlarged part /°, that serves as a 
bearing or abutment for the insulator sleeve b+ that surrounds 
the rod, and is held in place thereon by a nut-and-washer arrange- 
ment, such as 15, b6, b7. The lower portion of this sleeve b* is 
formed with tapered or coned enlargement or collar }, that pro- 
ies an annular shoulder or ledge at b!°, this coned portion 
being entirely enclosed in an internally-coned metal ferrule or 
bush bl) which is permanently and rigidly secured gas-tight upon 
the insulation by aptnning or closing its upper part 5!% over the 
annular shoulder 1° of the sleeve. The body ferrule is cylin- 
drical or parallel-sided, and its external diameter corr 
the internal diameter of the chambered part of the 
wherein the member b is located, whilet its base or lower end is 
coned or tapered at b!4 to correspond to the taper of the seating- 
ring inside the body, so that when the complete electrode and 
insulator unit is placed in position within the body, and the 
clamping-nut c is screwed home, the ferrule is clamped and con- 
fined between the nut and seating-ring, and the two coned 


| pom pen! . 





surfaces, which are forced together by the pressure of the nut, 
establish a proper tight joint between the removable insu- 
lator unit and the plug-body. (Accepted October 20, 1915.) 


A. F. Petch, W 
South Belhlchem, USA). Gartriages. 


( 

{4 Fige.) July 15 
1915.—This invention relates to an i y 
either to separate different kinds of e ves in a cartridge-case, 
or to prevent relative movement of the ee of explosive when 
only one kind is used. According to this invention, a separator 
a ee eens tacts team 
their lorming a st: re 8 n cross- 
section. 10 indicates a -case, and 11 a projectile secured 
in the open end of the case in the usual manner. The present 
invention is used in connection with the larger sizes of cartridgee, 
such as are used in rapid-fire guns. As constructed, a 
certain amount of explosive is placed in the closed end of the case 
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surrounding the primer, and u this is placed a wad or dia- 
ragm 12. The separator A extends from wad 12 to the base 1 
of the projectile, and it is preferably constructed of three rect- 

pieces of cardboard or equivalent material, as illustrated 
in Fig. 8. The section 14 has two slits 14a in one end and extend- 
the sides of the 


ion, section 15 has similar 

slits 15a at its other end. The sections 14 and 15 are identical in 

structure, but used in reverse positions when assembled. The 

section 16 has a slit 16a at one end extending parallel to and near 

one side of the section, and a similar slit 16 at the other end, and 

— parallel to and near the other side. (Accepted Octo- 
20, 1915.) 


22,583/14. 


ing throughout half its Jength, the slits being at 
venti lel with its edges. The 


W. Rankin and R. Player, Tipton. 
‘es. [4 Pigs.) November 16, 1914.—This invention 
incipal object to provide an improved arrangement 
of gun conjunction with a motor-cycle whereby a gun 
can very conveniently be transported by means of the cycle and 

uickly brought into action after detachment from the cycle. 
The invention comprises the employment of a detachable wheel 


Figt 
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on one end of the axle of a gun or other carriage, and the pro- 
vision of means whereby the end of the axle from which the wheel 
has been removed can be quickly secured to one side of the cycle, 
the being then su partly by the other wheel on 
the axle and partly by the cycle. The axle a of a small - 
carriage has attached to ite ovposite ends a pair of wheels Pn. 
which are preferably pneumatic-tyred. One of the wheels, bi, is 
mnade detachable, the end of the axle from which the wheel 
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is removed is adapted in any convenient manner for connection to 
one side of the motor-cycle frame. Preferably the point of con- 
nection is as near as possible the centre of the rear road-wheel c 
of the cycle. The connection between the gun-carriage axle and 
the cycle is conveniently effected by means of a projection d on 
the cycle-frame, wh'ch enters a socket ¢ on one end of the axle. 
The axle is secured against accidental detachment by a transverse 
cotter-pin, which enters a circumferential groove in the SS. 
It is obviously necessary that the gun should be clear of 
the ground when attached to the motor-cycle. This is preferably 
effected by stays g, h, and i connected to the carriage and to the 
frame of the cycle. All the stays are detachably connected at 
their ends by pins or screws to i on the members to which 
they are attached. The de’ wheel is ve 
carried by mounting the same on the of the gun- 
ge. The projecting end of the detachable wheel-axle, which 
is similar in shape to the projection d above mentioned, and is 
similarly omens ok axle a, is —— into a socket j on the 
carriage, and secu ya cotter. By ing & gun 
as above described a small gun can very —— be Ameer | 4 
means of a motor-cycle, when oe the gun can speedily 
be brought into action and mounted independently of the motor- 
cycle, leaving the latter free for other purposes. It will be under- 
stood that the gun may be fired, if necessary, without detachment 
of the carriage from the cycle. (Sealed December 23, 1915.) 


PRINTING AND ALLIED MACHINERY. 


6440/15. Lanston Monotype Corporation, Limited, 
London. (Lanston Monotype Machine Company, Philadel- 
phia, U.S.A.) Record-Strip Composing es. 
(8 Figs.) April 30, 1915.—This invention relates to keyboard- 
actuated machines, and refers laa eye | to pattern or record- 
strip composing or pr ring-machines wherein a record strip is 
suitably perforated orm the controlling member of an auto- 
matic ty pe-casting machine, although it is to be understood that 
the invention may appl to, or em ied in, keyboard- 
machines of any type and for any desired purpose where it is 
desired to make use of a series of parallel bars adapted to be 
controlled or actuated by the keys, and to, in turn, perform 
functions in the operation of the hi A ding to the 
present invention, the bars are held ly guiding members tur- 
nished with spacing projections located between alternate bars 
to form side guides therefor, the projections themselves forming 
edge guides for the intermediate bars, and preferably the spacing 
projections at opposite edges of the bars are alternately arranged; 
each projection is preferably of very slightly greater thickness 
than the bars with which it co-operates, and the recesses between 
the projections are of dimensions which preferably co nd to 
the dimensions of the projections themselves ; thus each bar will 
be independently supported and guided, and the between 
adjacent bars may be reduced to a point which would be imprac- 
ticable were side guides or spaces — ed between adjacent 
bars. 1 is the frame of the machine, 2 the removable key-bank 
frame, in which are mounted a series of keys 38, usually of bell- 
crank lever formation, adapted when depressed to co-operate with 
ne ee 4 on one or the other of a series of key- 5; the 

ey-bars, which are provided at their lower edges with projections 
7 carried by rock- 





6 for co-operation with the upper bars or bails 


shafts 8 journalled in the frame of the machine, and having other 
bails adapted to co-operate with upwardly-extending 
e valve-bare 11. 


bars or 


projections 10 on The depression of a key 3 





moves one of the key-bars 5 longitudinally, and the latter, through 
the rock-shaft and bails, moves one or a predetermined group of 
valve-bars forwardly to open valves 12 for operating or controlling 
the punching and record-strip feeding mechanism in a well-known 
way. The key-bars 5 and valve-bars 11 are mounted respectively 
in the key-board frame 2 and frame of the machine, and must, 
of course, pt ms 80 as to move with freedom, and at the same 
time their tions must be controlled accurately in order that 
a, may pecly pete their functions. The guiding members, 
which in ne illustrated are also the su 
for the bars, are indicated at 14, 15 and 16, 17, 
the front and rear of the key-board frames where 
entirely tree tor op-operation with’ the ‘controlling aba's 
ly or CO-ope @ controlling and operatin, 
parts of the mechanism. The guiding poe 14 Py 15 is 
accordance with the present invention, are provided with spacing 
prejections 20 and intermediate recesses 21 (see Fig. 2). The pro- 
jections and recesses are prfetably made a few thousandths of 
an inch wider than the thickness of the bars, the jons 
being considerably es in Fig. 2 in order to illustrate 
the invention to better advantage, and inasmuch as it is desirable 
to make the bars all of substantially the same width and to guide 
and space them at opposite edges, the ey and recesses 
at tae opposite edges of the bars—to wit, at the top and bottom 
alternately arranged; that is to say, the projections 20 
ine guilive & wee pag denon LY co-operat- 
ig member, w! ya at one 
rnd ac cierto 
cons je guides that of the bar, while at its 
opposite edge it is guided by the face of the projection which 
constitutes an edge guide, and the two adjacent bars will consti- 
tute the side gu The t illustrated, in addition 


arrangemen 

to the advan hereinbefore stated, has the advantage of pre- 
venting the of adjacent bars from com ther - 
out an extended area, for the tipping or in of either of 
two adjacent bars will cause contact at one only. Thus 
there can be no extended frictional area wh’ can by any 


t projections, which latter therefore | w 





penne retard or materially interfere with the ration of a 
or cause an adjacent bar to remove therewith when it is 
actuated. (Accepted October 20, 1915.) 


STEAM-ENGINES, BOILERS, EVAPORATORS, &c. 


359/15. Societe An e des Etablissements 
Delaunay- e, t Denis, France. Steam- 
Generators. [2 Figs.) October 21, 1914.—This invention 
relates to improvements in water-tube steam-generators of 
the Belleville type, having each element formed of two inter- 
secti —_, has for its object to facilitate the discharge 
from the purifier of water affluxions into the purifier, which 
may take at certain moments. According to this inven- 
tion, the tubes of the boiler are continued into the purifier 
in such a manner that the tube of one spiral enters the purifier 
above the level of the liquid in the purifier, while the other 
tube, which has an oblique section, just reaches the level. 
By this arrangement a portion of the water contained in the 
purifier enters the lowermost part of the oblique section of 
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the tube of the upper spiral. and descends, facilitating thereby 
the discharge from the purifier when water afflusions into the 
purifier occur. C is the lower collector, D is the lower box, A 
and B are the lower and — spirals respectively, E and F are 
the. upper boxes connected with the purifier by means of the 
tubes 3 and 8 The tubes through which the steam is dis- 
charged from the elements are screwed into the purifier 1, which 
is reinforced by a sheet-metal plate 2. The outlets 3 of the 
upper spirals are cut obliquely at 4 in the purifier, from 4 cm. to 
5 cm, at the rear and 1 cm. at the front, above the reinforcing 
member 2, This arrangement may be completed by baffle-plates 
5 and 7, forming inverted bells, which prevent the water carried 
by the steam leaving the upper spirals being projected towards 

centre of the purifier and partly carried forward towards the 
steam-supply pipe 6. (Sealed December 23, 1915.) 


20,637/14. S. E. Alley and G. Woodvine, Glasgow. 
Water-Tube Boilers. [2 Figs.) April 3, 1915.—The iuven- 
tion relates to that type of vertical water-tube steam boiler in 
which there is an inner shell member having water-tubes, and 
forming at its lower pms the firebox and an outer shell member 
between which and the inner shell member is a water space, there 
being a fuel-shoot or nozzle arranged between outer and inner 
shell for firing purposes, while the inner shell member is provided 
at its upper end with a flange-ring having an outward flange 
— joint with the end plate of the outer shell member which 
at ite lower end has an interned lip or flange-ring making joint 
with the outward flange of a flange-ring on the inner shell 
member beneath it. According to this invention, the firing- 
shoot, flan at its inner end in ordinary fashion for perma- 
nent attachment to the inner member, is provided at its outer 
end with an outward annular “— around its top t and 
an inward annular flange around ite bottom part. By these 
flanges the shoot is secured to the outer member by bolts 
accessible, in the case of the lower flange, through the firing 
aperture in the outer shell, and in the case of the upper flange by 
way of a hand-hole in the outer shell. In order that the inner 
member may be withdrawn with the shoot in position, the inner 





























member is red, ite least diameter being at the top. Flats 
are so formed on the inner member in position to receive the 
water-tubes that its section is lar at one part. The inner 
shell member A, tapered, and with its least diameter at the top, 
is provided at its upper end with a flange-ring B, the outward 
flange of which makes joint with the inner edge of an end-plate 
U closing the upper end of the poiler and carried by the outer 
shell member D. At its lower end the outer member D has on it 
an inturned flange E which makes joint with the outward fiange 


| The continuo 
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ng Goon peu in a flange S formed on that end of the 

These bolts R also carry on the exterior of the member D 
feed-hopper T forming an extension of the shoot M. A hand- 

Vcclosed by a cover W is provided to enable the uppermost 
of the bolts to be inserted. In order to remove the inner member 
A for cleaning or overhauling, the bolts securing the inner and 
outer members A, D together, and the bolts R securing the shoot 
M to the outer member D, are rawn and the inner member 
A lowered bodily, the internal diameter of the flange E being 
sufficiently large to permit of the passage through it of the inner 
vd with the shoot attached thereto. (Accepted October 20, 
1915. 
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TEXTILE MACHINERY. 


22,981/14. The Bradford ers’ Association, 
Limited, and H. V. Nunn, lord. Stentering- 
Machines. {4 Figs.) November 24, 1914.—This invention re- 
lates to mechanism for automatically guiding cloth or fabrics in 
stente or other machines, and consists in the employment of 
detector devices, which are automatically brought into use by the 
fabric departing from its upper path, to put into action a recipro- 
cating member to separate the guiding-rollers between which the 
fabric passes, and devices to retain such guiding-rollers in their 
separated tions until a slight deviation of the fabric in the 
opposite direction from its normal path brings about the re- 
engagement of the rollers. The lower or hooked end p* of the 
detector-lever p is arranged to have an additional part, or addi- 
tional hook 2, mounted upon it. This hook 2 is formed on a 
base-piece 2a, which will slide upon the lower end of the detector- 
lever p. Upon the framework mm* (which is fixed upon the lower 
framework m4) is a holding-catch 8, which is fixed upon its pivotal 
shaft 4, being to oscillate in the bearings 4), 4c, while a 
spring 5 is made to act upon 80 as to return the catch part 3, when 
free, into its normal position Upon the same shaft 4 is fixed a 
horizontal arm 6, which is for engagement with the hook 2 that 
slides upon the lower end of the 

= reciprocating connecting-rod v! and sleeve 7 are 
arranged to be situated centrally beneath the gripping or guidin 
rollers band ¢. The roller c is supported by bearings m, whic’ 
have a projection 12 fixed thereon to extend downwardly (in 
alignment with the sleeve 7) to take through openings made in 
the framework m*, so that same may be ided thereby when 
receding and advancing from and towards the roller The 
sleeve 7 has a lateral arm 7a, upon which a hook ¢ is mounted, 
and upon which also is mounted a vertical projection 8. The 
hook s is to operate in conj tion with the hook p* at the end 
of the vertical detector p, while the projection 8 is to operate 
in conjunction with the hook 2, which slides vertically upon the 
lower end of the detector p. The detector p is pivoted at p! 
upon a bracket 10 carried by the bearings m, while ite counter- 
balancing arm 11, Fig. 2, is adjusted or made of sufficient weight 
to always tend, when free, to cause the upper end p‘ of the 
detector p to move towards and press or rest upon the edge of the 
cloth d which is passing between the rollers b and c. The sliding 
part 12, which supports the bearings m, has motion transmitted 
to it in a vertical direction by a horizontal lever 13, which is 


tector p, before referred to. 
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ivoted upon a bracket 14 fixed to the stationary framework m*. 
e extending end of the lever 13 is bent downwardly, so that 
a sufficiently long retracting spring f may act thereon to keep 
the same, when free, in a normal raised position ; thus the spring 
J will keep the roller c firmly pressed - the roller b unless 
interfe: with as hereinbefore descri The reciprocating 
connecting-rod v and the sliding sleeve 7 are continuously kept 
in motion by eccentric mechanism, and during the time that the 
fabric d is passing between the rollers) and ¢ in such position 
or order that its edge will keep the end p4 of the detector p in the 
vertical tion shown by Fig. 2, the hooks p* and 2 on its lower 
end are held clear of the reciprocating hook s and projection 8, 
and no motion is transmitted to any other part than these con- 
tinuously reciprocating devices. When, however, the fabric d 
moves too far over or between the rollers } and c that it is in the 
direction to the right in Fig. 2, then the detector-arm p* is 
or moved the weight of this arm 11, at which time 
the hook p* will be brought beneath the iz hook 8, 
a’ therefore = the Coteets te - —— a oe 
ca it to move the ing parte 1 zm, ere- 
fore or bring the roller ¢ clear of the roller b. At the 
time it thus moves detector p in this vertical direction 
the sliding of the part 12 will move the lever 13 against the 
retracting actions of the J, and so bring the projec- 
tion 13b, which extends la ly from the lever 13 beneath 
the hook 3 (the hook of which is shown in broken lines, 
Fig. 1), at which time the recoil of the spring 5 will cause the 
hook 8 to lay hold of the projection 13), and retain the lever 13 
against ite retracti Lie , and therefore also retain the roller 
e clear of the roller 3, while at the same time liberating the 
hook p* from the hook s. The detector against the edge 
of the fabric will then gradually assume its normal 
the said fabric is, by the guiding devices on the ite side of the 








of a range-ring F carried by the lower end of the inner b 
A. Bolts passing through the joints made by the flange-rings at 
the top and bottom of the boiler securely bind the inner member 
A and the outer member D together. The lower of the 
interior of the inner member A forms the firebox, whilst the 
ipper De ge hg mm H communicating with the water 
between the two members A, D. Flats are so formed for 
water-tubes 7 the ee Se inner Mot Fig. 2. To 
at one part (as shown in upper part of » To 
it of the firebox apertures K, L are provided 
the two members A, D, and surrounding these apertures and 
between the two members there is a shoot M. The 
of this shoot has formed on it a flange N, by means of 
it is secured to the inner member A by rivets. The outer 
end of the shoot M is secured to the outer member D by bolts 


ex 
inner 
which 





machine (or on its ite edge), drawn back htly beyond its 
normal as iti oan ich the Setooner p* will move or follow the 
fabric and thereby the catch 2 over the top of the recipro- 
cating projection 8 and beneath the horizontal arm 6, by which 
means on the rising of the said projection 8 the catch 2 will be 
caused to slide upon the lower arm of the detector p So os 


liberating same, so that by the recoil of the spring f the roller 
¢ is brought back into contact with the fabric, to the 
against the roller >. As similar to that above 


mounted on the other side of the fabric when the 
fabric moves to one side or the ether, the on such side 
of the machine will act as above descri to bring about the 
of the said fabrics as will be understood. (Accepted 

20, 1915.) 
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